AHHOTAIUSA JUCHHUIIINHBI

Hunocmpannwiit azeik (anznuiickuit) - b1.b. 1

Lenb ocBOeHHs TMCHUIIMHBI. U3yYEHUE TPAMMaTHUYECKOIO CTPOs HHOCTPAHHOTO S3bIKA U
JIEKCUKHU OOIIETEeXHUYECKON HAmpaBIIEHHOCTU. 3ajauyaMy JUCIUIUIMHBI SBJSIOTCS: OCBOCHHE
JIEKCUKOTPaMMaTUYeCKOr0 MaTepuaia Ha OCHOBE TEKCTOB OOIIETEXHUYECKOTO COJCPKAHUS;
NpUOOpEeTEeHNE HABBIKOB IEPEBOJA TECTOB OOLICTEXHUYECKOW HAMpaBICHHOCTH CO CIIOBapeM;
¢opMHpOBaHHE HABBIKOB MOHOJOTMYECKOTO BBICKA3bIBaHMS Ha TEMBl OOLIEKYJIbTYPHOTO
XapakTepa.

Mecto aucuumiimHbel B cTpykType OOII: JlucuuruimHa OTHOCUTCS K 0a30BOW 4acTw
0JIoOKa JWCIHUIUIMH OCHOBHOHM TmpodeccuoHalbHONW oOpa3oBaTenbHOM mporpammbl (OITOII) mo
npopwio YmpaBieHue W uH(POpMATHKa B TEXHMUYECKHX cHcTeMax HampasieHus 27.03.04
VYnpapieHue B TEXHUYECKUX cucTemMax. KonnyecTBo 3a4eTHBIX euHul - 6.

Conep:xanue pasaenos. 1 cemectp. [Ipuyactue: hopmel u Gpynkmun. [Ipuuactue B GyHKINN
onpenenenus. Ilpuuactre B GYHKIUM OOCTOATENBCTBA M OOCTOSATENbHBINA  (3aBUCUMBIIA)
npuyacTHbIi 000poT. HesaBucumbiil mpuyacTHbIi 000pOT B Hauaie npeanoxenus. HezaBucumblit
NpUYACTHBIA 000pOT B KOHIE mpennoxkeHus. [epynamii: ¢opmbl u  ¢dyHkuu. ClOXHBIT
repyHIuanbHbelii  000poT. CHOXHBIA TepyHAMATIBHBI 00OPOT B (PYHKIMH TOAJIEKAIIETO.
Nudpunutus: Gopmbl u pynkuuu. CyObeKTHbIH MHPUHUTHUBHBIN 000pOT C TilarojiaMu B MAcCHUBE,
Kak mnpu3HaKk oOopora. CyObEeKTHBII HHOUHUTHBHBIA OOOPOT C TJAarojamMH HCKIIOYCHHUSI.
CyObekTHbIi WHOUHUTUBHBIA 000poT ¢ rnaronamMu. OOBEKTHBIH WHOUHUTHUBHBIA 0OOPOT.
OObexTHBIH WHOUHUTUBHBIA 000poT ¢ riarogamu. OOBEKTHBI HWHOUHUTHBHBIA 00OPOT C
rimarojiamMu omryieHus (to see, to feel, to notice, to hear etc.). Ycrusie Temsr: About Myself. Native
Town. Russia. 2 cemectp. [Ipumatodnbie NpeIUIOKEHHS, ONPEACICHUE: TIarojbHbIC (OPMBI,
OKaH4MBaroIuecs Ha —ed, crosiiue moapsi. Y CIOBHbIC MPUIATOYHbBIC MPeUIoKeHus 1, 2. 3 THIIOB
U ¢ uHBepcued. MecTOMMEHHs B HEONPEICICHHO-TMYHBIX MpeaiokeHusx. Mecroumenue it.
Henonnpie 00cTOATENHCTBEHHBIE TPENJIOKECHUS BpPEMEHH M ycioBus. beccorozHoe moaunHEHHE
NPUJATOYHBIX OINpPENeNUTENbHBIX MpeiokeHni. CrpanaTenbHblid (MACCUBHBIN) 3aJOT U €ro
ocobeHHocTH. [maronbHble (OPMBI, OKaHYMBaroIIuecs Ha —ed, CTOosIIMe MOAPS. Y CTHBIC TEMBI:
My Institute and my future profession. Great Britain. The USA.

AHHOTAUMSA AU CHUTLTHHBI
bezonacnocmo srcusnedeamenvnocmu — b1.5.11

Ieqb AMCHMIVIMHBI: W3yYE€HHE OCHOBHBIX INPHHLMIOB OOecredyeHusi Oe30MacHOCTH Ha
IIPOU3BOJICTBE U B OBITY.

Mecro aumcommimHbl B crpykrype  OOIL:  [lucuunnuea — «be3onacnocmp
acusneoesmenvnocmu — b1.6.11» otHocuTca K 0a30BOM 4acTH OJ0Ka AUCIUIUIMH OCHOBHOM
npodeccuoHanbHOl oOpa3oBatenbHoi mnporpammsl  (OIIOII) mo mnpodunto VYmpaienue u
uH(popMaTUKa B TEXHHYECKHX cucTeMax HampasieHus 27.03.04 VYmpaBieHue B TEXHMUECKUX
cucremax. KonmnuecTBo 3a4eTHBIX €IUHMII - 2.

Conep:xanue pasgesoB: OcCHOBHblE TIOHATUS W onpeneneHus. OxpaHa Tpyza.
[TpomblmnienHass  G€30MAaCHOCTb.  AHTPONOTE€HHBbIE  MPOM3BOJCTBEHHBIE  (AKTOPBl U HX
knaccudukanus. Bpemnnele u omacHble (DaKTOphI, BO3JAEHCTBYIONIME Ha uejoBeka. [loHsaTue
pucka.HopmaTuBHO-TIpaBOBbIE OCHOBBI 0€30IaCHOCTH KU3HEAeATeNbHOCTH. CHcTeMa yHpaBeHUs
0e30MacHOCThIO M OXpaHoil Tpyaa. HoBble mpuHIMIIBI yIIpaBiIeHUsI OXpaHOU TpyJa B OpraHU3alUsX.
ATtTectanusi pabounx MeECT B OpraHU3alMsIX.JIeKTpoOe30macHoCTh. JleiicTBHE 3IEeKTpUYECcKOro
TOKa Ha OpraHU3M 4YelloBeKa. OJIEKTPUYECKOE CONpPOTHBICHHE Teia dYenoBeka. DakTopsl,
BIIMSIONIME HA UCXOJ MOPAKEHUS dIEKTpUYECKUM TokoM.Kpurepun 6e301macHOCTH 3JIEKTPUIECKOro
toka. Knaccudukanus momemieHuid mo cTeneHd OMacHOCTH MOPAXKEHHs IIEKTPUUYECKHUM TOKOM.
SIBieHMs1, BOSHUKAIOIIME ITPH CTEKaHUM TOKa B 3eMito. Hanpskenue npukocHoBenus. Hanpsxkenue
niara.AHajqu3  OMACHOCTH  TMOPaXEHHUsS 4YeJlOoBeKa DJJIEKTPUYECKHMM TOKOM B  Pa3JIMYHBIX



NIEKTpUYECKUX ceTaX. Bunpl cereil. CxeMbl BKIIIOUEHHUS YEIOBEKA B LIENb JIEKTPUUYECKOIO TOKA.
Br16op cxemsbl ceTu u pexuma HeiTpanu.OCHOBHBIE MEphI 3aLIUTHI OT MOPAXKEHUS ANEKTPUUECKUM
TOKOM B D3JIEKTPOYCTAHOBKax. 3alllUTHOE 3a3eMJICHHE. 3aHyJieHue. YCTpPOHCTBAa 3alIUTHOIO
oTkioueHnsa.OcHOBHbIE (PU3MUECKHE XapaKTepPUCTUKH Iryma. BozneilicTBue mryma Ha 4eloBeKa.
HopmupoBanue myma. Meronsl 60psObl ¢ 1mryMoM.OCHOBHBIE (DM3UYECKHE XapPaKTEPUCTUKU
BuOparuii. BosnelicrBue BuOpamnuii Ha yenoeka. HopmupoBanue BuOparuii. Metoasl 60pbOBI ¢
NpOM3BOJACTBEHHbBIME  BHOpauusMu.OcBenienne. OCHOBHBIE CBETOTEXHHYECKHE MMOHATUS U
BeJIMUYMHBI. BuIpl ocBelleHUs, HOPMHpOBaHHE, IIOKa3aTeJM KayecTBa OCBelleHusa. Pacuer
IIPOU3BOJICTBEHHOIO OCBELICHMs. BilsgHNE 3JIEKTPOMarHUTHOTO IO Ha 3/I0pPOBbE YEJIOBEKA.
HcTOYHUKH 3JIEeKTPOMAarHUTHBIX NoJiel. HopMupoBaHue BO31€HCTBUS 3JIEKTPOMATHUTHBIX IMOJIEH.
3ammTa oT BO3ACUCTBUS DJIEKTPOMArHUTHBIX MOJEH. DIEKTpOMarHuTHas: 6€30MacHOCTh MpH padoTte
C KOMIBIOTEPHOM  TeXHUKOW.Bo3nelcTBME  MOHU3UPYIOUIMX  M3JIYYEHUA HAa  YeJOBEKa.
Jo3umerpuyeckue  BenuuuHbl. HopMupoBaHue  BoO3AeWcTBHA — pagualuu.  3amgra  OT
noHmsupyromux  usznydeHuid.Iloxkapuas  Oe3omacHocth. OOmmMe cBeleHUS O TOPEHHUU.
KareropupoBanue nomenieHuid 1Mo IMOKapoOB3PbIBOOMACHOCTH. [lokapHas OMAacHOCTH 30aHUNM U
coopyxenuil. Tymenue mnoxxkapos.UpesBblyaiiuple cutTyanuu. Knaccudukanus upe3BbYaiiHBIX
cutyauui. OCHOBHbIE CTaJUU YpEe3BbIYANHBIX cUTyaluid. OCHOBHbBIE HANpaBICHUS B PELICHUU
3a7a4 10 00ecTeueHUI0 Oe30MaCHOCTH KU3HEICATEIIbHOCTH B UPE3BbIUAHHBIX CUTYAIUSX.

AHHOTAIUSA JHCHUIINHBI

Hcmopusa - b1.b.2

Heﬂb AUCHUIIVIMHBI: H3YYCHUC SaKOHOMepHOCTeﬁ H OCOOEHHOCTEH HCTOPHUYCCKOI'O
[MpOoHuIOIro 4€JI0BC€YCCTBA HA OCHOBC CUCTCMATH3UPOBAHHBIX 3HaHHUI 00 HCTOPHUH POCCI/II/I, €€ MCCTa

" pOJIK B MUPOBOM HCTOPUUCCKOM IIPOLCCCEC.

Mecro aucuumiauubl B crpykrype OOIL: Jlucuummna «Mcmopusa - b1.5.2»
OTHOCHUTCSI K 0a30BOM 4yacTH OJOKa JMCIUIUIMH OCHOBHOM MpogecCHOHATBHON 00pa3oBaTEIbHON
nporpammel  (OIIOII) nmo npodunto VYnpaeneHue W HHPOpPMATHKAa B TEXHMUYECKHUX CHCTEMax

Hanpasnenus 27.03.04 YpasieHue B TEXHUYECKUX cucTeMax. KoandecTBo 3a4eTHBIX eAUHHII - 4.

Conep:xxanue pasaenoB. Vcropus xak Hayka. Tpaauliud OTE€YeCTBEHHOW HCTOpHOTpadum.
Crneungduka poccuiicKOro MCTOPUYECKOro mpoliecca. [peBHepycckas rocyaapcTBeHHOCTh B IX —
XIII BB.  3omoroopablHCKOE HMro. I'ocynapcTBeHHas LEHTpalu3alus B €BPONEHCKON HCTOpUU H
ucTopuu nuBHIM3anui Bocroka. MockoBckast Moaenp HeHTpanu3auu. Jnoxa Meana I'po3Horo B
poccuiickoit ucropuorpadguu. XVII BB. B MUPOBOWM H OTEUECTBEHHOW HCTOpHH. [IpuuunHBI,
CylHOCTh MU mnocneAcTBUs CMyTbl. BHYTpeHHsss M BHEIIHSAA MOJIMTHKA NEPBBIX POMAaHOBBIX.
Poccuiickas umnepus u mup B XVIII — XIX B. [letp | u MoznepHu3anus pocCUHCKOro 0OIIECTBA.
«[IpocBemennsiii abcomotuzm» Exarepunsl I1.Pepopmbr u xontppedopmsl XIX BB. OcHOBHBIE
HampaBlieHUs1 OOIECTBEHHOW MBICIM W OOIlecTBeHHbIE ABMKeHus B Poccun. Mup u Poccus B
koHe XIX — nagame XX BB. PepopmaropctBo C.}O.Butrre u II.A.Cronsinuna. Poccuiickas

MHOT'OIIAPTUHHOCTh M IapiameHTapusM B JesarenbHocTH [-IV T'ocymapcrBennoit nymsl. IlepBas



MHpOBasi BOWHA W PEBOJIOIMOHHBIE mNoTpsiceHusi Poccum 1917 r. OnbIT COLMAIMCTUYECKOTO
crpoutenbetBa B CoBerckoit Poccun — CCCP. «CranuHckas Mojenb couuanu3may. Pemaromuii
Bkiag Coserckoro Coro3a B pasrpom repmaHckoro ¢ammsma. MupoBoe coodmectso 1 CCCP Bo
BTOpO# mojioBuHe 1940-x - mepBoil mojoBuHe 1980-X TIT.: «amorel CTaJIuHU3Ma, «OTTEIEIIb)
H.C.XpymeBa, «OpexHeBckuii 3actoi». «llepectpoiikay M.C.I'opbaueBa Kak TOMBITKA
«COBEpILEHCTBOBaHUS couuanu3ma». Poccus u mup B 1990-€ 1. 1 B nepom necatunerun XXI B.
[TpesunentcrBo b.H.Enpumnaa. MoaepHusanuss OONMIECTBEHHO-TIOTUTHYCCKUX U IKOHOMUYECKHX
otHomeHui. IIpesunentcreo B.B.Ilyruna u J[.A.Measenesa. JlestenbHocTh ['ocynapcTBeHHOM
nymbl. [lonutuueckue mapTud W OONIECTBEHHbIE JIBIXKEHHUS coBpeMeHHOW Poccun. Buemrnsis

nojauTrka P®: MHOTOMONAPHBIN MUP U BEIPAOOTKA HOBBIX OPUEHTHPOB.

AHHOTAIUA U CHUIINHBI
Huorcenepnan u komnovtomephnasn zpagpuxa - 51.5.10

Ieab AucuumMnbl: TEOMETPUYECKas U Tpaduyeckas MOAroTOBKa, (hopMHUpPYIOMIAs Y CTYACHTOB
CIIOCOOHOCTh TPABWJIBHO BOCIPUHUMATh, TepepadaThiBaTh W BOCIPOHM3BOAUTH T'padHUecKyro
MH(pOpMaLHIO.

MecTto McMIJIMHBI B cTpykType OOII: ,Z[I/ICIII/IHJII/IHa «I/Iu.m'enepna}l U Komnovromepnas zpat]mxa
- BL.B.10» oTHOcuTCa K 0a30BOM YacTW OJIOKA JUCHUILIMH OCHOBHOM MpodecCHOHANTBHOM
obpazoBarensHO Tporpammsbl (OITOIT) mo npodunro Yrpasnenue u nHPOPMATHKA B TEXHUIECKUX
cucremax Hampabiienus 27.03.04 YnpapieHue B TEXHUUECKUX cuUcTeMax. KolM4ecTBO 3aueTHBIX
eNHULI - 3.

Coaep:xaHnue pa3aesioB:

[Ipenver u 3amaun wuHXKeHepHOW Tpaduku. ['eomerpuyeckas wmojaenb. OmnucaHUE MOJEIH.
AOGcomoTHas U 00bEKTHAsI CUCTEMBI KoOopAuHAT. MeTo mpoerupoBanus. IHBapraHTHBIE CBOICTBa
METOJla OpTOTOHAIbHOrO mnpoeuupoBanusa. Ilpsmasa. Ilnockocts. IlosoxkeHue npsAMBIX U
TI0CKOCTeH B EBKIIMIOBOM MPOCTpAaHCTBE U MX M300paKeHHE Ha YepTeKe.

Cuctema OpTOTOHAIBHBIX MpOeKIHi. KOMIUIEKCHBIN YepTexk peabHOTrO TEOMETPUIECKOTO 00OHEKTa
Ha NpUMEpPEe MHOTOIPaHHHMKA. AJITOPUTM MOCTPOEHUs KOMIUIEKCHOro d4eprexa. (OCHOBHBIE U
JIOTIONIHUTENIbHBIE BUABL. Meroabl mpeoOpa3oBaHUs uepTeka. MeToa MepeMeHbl IUIOCKOCTen
MIPOCKIUN.

DneMeHTapHble TEOMETPUUECKHE TIOBEPXHOCTH U Tella Kak 0a30Bbl€ AJIEMEHTHI (hOPMBI pEabHOTO
o0bexTa. CriocoOsl popmupoBanus 2D u 3D Monenelt 00beKTOB: KUHEMAaTUYECKUH M KapKacHBIN
CHOCOOBI; TBEPJOTEIBHOE MOJICINPOBAHUE.

Knaccugukanus nosepxnocreit. [Toepxnoctu Bpamienus. Iloctpoenne mpoekiuii Touek u JUHUH,
NpUHA/UIeKAIIMX MoBepxHocTU. llwnmmHapuyeckas, cdepuyeckas, KOHHMYECKass M TOPOBas
MOBEPXHOCTHU M UX N300pakeHHe Ha yepTexe. OuepKoBbIe TMHUU TTOBEPXHOCTH.

[lepeceuenne MUIMHAPUYECKON, CHEPUIECKON, KOHHUYECKOM ¥ TOPOBOM IMOBEPXHOCTEH
wiockocTsMu. [TocTpoeHne n300paskeHUH TIIOCKUX CEYSHHM Te.

[TapameTprueckoe onucaHue d>JIeMEHTapHbIX 00BEKTOB (LUMIUHAP, KOHYC, cepa, Top). Ilonarue
MepuTenbHON 6a3bl. Pasmeps! GopMBbl, OJI0KEHUST U TabapUTHbBIE pa3Mepbl 00BEKTOB.

ANTOPUTM TIOCTPOEHUSI JIMHUU TI€PECeUeHUs] IOBEPXHOCTEH C IOMOUIbI0 BCIOMOTAaTEIbHON
MOBEPXHOCTH (TIOBEPXHOCTH — TMOCpeAHMKa). TpeboBaHMs, MpenbsBiIseMble K BCIIOMOTaTEbHON



noBepxHocTH. [IprMeHEeHHe MIOCKOro W CPEepUIecKOro TMOCPEIHUKOB IS PEIICHUs 3adad Ha
nepeceueHre moBepxHocTer. TeopeMa o mepeceueHruu COOCHBIX moBepxHocTeil. Teopema Monxka.
[lepeceuenne moBepXHOCTEM, XOTS ObI OJIHA U3 KOTOPBIX 3aHUMAET YACTHOE MOJIOKEHUE.

[Tonstust «paspe3», «ceueHue». llpaBuna moctpoeHus u oQOpMIIEHUS pPa3pe30B U CEUCHHIA.
Knaccudukanus pa3pe3oB U CeUeHUH.

VYCI0BHOCTH M yHpOULIEHUs, UCHOJb3yeMble IPU MOCTPOCHHM pa3pe3oB. HaHecenue pazmepon
(opMBI, T0JIOKEHUS U Ta0apUTHBIX Pa3MEpPOB Ha YEPTEKAX 3aJaHHBIX TECOMETPUIECKUX OOBEKTOB.

Otanbl MpoeKTHUpoBaHUs. Bulbl MpOeKTHON AedaTenbHOCTH. Buabl M3nenuii 1 KOHCTPYKTOPCKHUX
JOKYMEHTOB - paboumii dYepTex AeTand, COOPOUHBIN uYepTex, Creru(uKanus, 4epTex OOIIero
BUJIA, CXEMA.

AHHOTAIUSA TUCHUILINHBI
Huorcenepnan u komnoviomepnasn zpagpuxa, yacms?2 - 61.B.0/1.6

Llens aucuumuIMHBE: TEOMETpUYECKast U rpaduyueckasi MOArOTOBKa, (POPMHUPYIONIAS y CTYIEHTOB
CHOCOOHOCTh TPAaBWIIBHO BOCHPUHUMATBH, IiepepadaThiBaTh W BOCIPOU3BOAHUTH T'PadUUECKYIO
MH(pOpMaIHIO.

Mecro aucuumaunbl B crpykrype OOIl: Jlucumnnubaa «MHocenepnas u KomnvlomepHas
epaguka, wacms?2 - 51.B.0/].6» OTHOCUTCS K BapHaTHBHOW YacTH OJIOKA TUCIUIUIMH OCHOBHOM
npodeccuonansHoi oOpazoBarensHO mporpammbl  (OIIOIT) mo mnpodumto VYmpasneHue u
uH(poOpMaTUKa B TEXHUYECKUX cucTreMax HampasieHus 27.03.04 VYmpaBieHue B TEXHMUECKUX

cucreMax. KoanuecTBo 3a4eTHBIX CAUHUILI - 2
Coaep:xanue pa3jeJioB:

1. Untepdeiic n cucrema komangy AUOCAD. IMpumutuer AutoCAD. CrnocoOsl mocTpoeHus
JBYXMEpHBIX Mojeneil. KomaHnabl penakTupoBaHMs JBYXMEpHbIX Mozenei. bnoku. Komanna
HaIMCaHMsl TEKCTa.

2. TpexmepHblE NMOBEPXHOCTHBIE MOJAENU. ba3oBble MOBEPXHOCTHBIE MOJENHM — IOJIMTOHAJIBHBIE
cetku. [locTpoeHre MOBEPXHOCTHBIX MOJEIIEH 10 KMHEMAaTHYECKOMY NpUHIMNY. PenaktupoBanue
MIOBEPXHOCTHBIX MOJICIIECH.

3. TpexmepHble TBEpIOTENbHBIE MOJETU. ba3oBble TBEepAOTENbHBIE MOJETU. TBEpAOTEIIbHBIC
MOJIENIA, TIOCTPOCHHBIE 10 KWHEMAaTHUYECKOMY MpUHLHUIY. PenaktupoBaHue TBEpAOTEIbHBIX
MOJICIIEN.

4. Busyanuzamusi TBepAoTenbHONM Mozaenu. Co3gaHue uepTexa O TBEPAOTENbHOM MOJEIH.
Hanecenue pazmMepoB Ha 4epTeX U TBEPIOTEIbHYIO MOJIEINb.
AHHOTAIUA THCHHUILINHBI
Anzeopa u ananumuueckan ceomempus — b1.b.5.1

Heab ocBOEHMS TUCHUIUIMHBI COCTOUT B M3YUYEHUU OCHOB JIMHEHHOW aireOphl, Teopuu
pa3pelIMMOCTH CUCTEM JIMHEWHBIX anreOpandyeckux ypaBHEHUH, MeToJla aHaJTUTHYECKOU
reoOMeTpUM B TMPUMEHEHHMH K TE€OMETPHUYECKUM  3ajiauyaM, JJIEMEHTOB TEOpUU JIMHEHHBIX
IIPOCTPAHCTB U HX TNPUIOKEHUM.

Mecto aucuuniauubl B crpykrype OOIIL: [lucumminna «AJjaredpa M aHaJUTHYeCKAasl
reomerpusi — bl1.B.5.1» otHOCMTCS K 0a30Boif wactu OJoka AWCHMILIUH OCHOBHOM
npodeccuoHanbHo oOpasoBatenbHOi mporpammel  (OIIOII) mo mnpoduito VYnpaenenue u
uHpOpMaTHKa B TEXHMYECKMX cHucTeMax HampasieHus 27.03.04 VYmnpaBieHue B TEXHHYECKHX
cucreMax. KonnuecTBo 3a4eTHBIX €IUHUL] - 4.



Copepxxanue paspenoB. Marpunpl. Onepanuu CI0KEHHS W YMHOXKEHHUS MATpHl] Ha
YHUCIO, CIIOKEHUE, BBIUMTAHUE M YMHOXKE€HHE Mmarpull. Onepanuss TpaHCIOHMPOBAHUS MAaTpHIL.
Onpenenurend BTOPOrO M TPEThEro MOPsAKOB. I[lepecTaHOBKM M MOJCTAHOBKM, UX CBOWCTBA.
YErtHble M HEYETHBIE INepecTaHOBKU. OmpenenuTen N -ro MOpsaKa, UX CBOMICTBA, CBA3aHHBIE C
onepanusMu HaJ CTPOKaMHU M crosiOnamu. Beraucnenue omnpenenuteneit. [lpumenenne teopuu
OTIpeNIeTUTENICH: HaXO0XJACHHE OOpaTHOW Marpuilel, npaBmwio Kpamepa. OnpeneneHue JTHMHEHHON
3aBHCUMOCTH CHCTEMBI CTPOK (cToyO1oB) Mmartpunbl. Kputepuit nuHeiHo# 3aBucumocTH. Panr
CUCTeMBbI CTpPOK (cTosionoB). Panr marpuisl. Teopema o 0a3ucHOM MHHOpe U €€ CIEICTBUA :
TEOpeMa O PAHre MaTpHIlbl, METOJ OKAaWMISIOIMX MHUHOPOB BBIYMCIEHUS paHIa MaTpPULBL
Meton areMeHTapHbIX MPeoOpa3oBaHU BBIUMCICHHS paHra MaTpuilbl. COBMECTHOCTh JIMHEWHBIX
cucreM. Teopema Kponekepa - Kanemnu. Mcecnenosanue u pemenue cucreM meronom Iaycca.
OnHOpOJIHBIE CUCTEMBI, MOHATHE O PyHIAMEHTAIBLHOM cucTemMe pelieHuil. Teopema o CTpyKType
o0miero pemeHus OJHOPOAHON cucTeMbl. PopMmyna OOIIEro peuieHus Ui HEOAHOPOIHOU
CUCTEMBI ypaBHEHHMI. ['eoMeTpuyecKkue BEKTOpHI, ONEpAMU HaJl HUMU. JIMHElHHas 3aBUCHUMOCTH
BEKTOPOB, €€ reomerpudeckuii cwmbici. [loHarne Oa3uca Ha TPSIMOW, HA TUIOCKOCTH W B
npoctpancTBe. PasnoskeHue BekTopa 1o 0a3ucy, KOOpAMHATHI BEKTOpa B JaHHOM Oasuce.
JluHeiHble omepanMM HAJ ~ BEKTOpaMH B KoopawHaTtHOM  Qopme. JlekaproBa cucreMa
KOOpJAMHAT. METOJl aHaIMTHUYECKOM TIE€OMETPUM M €r0 MPUMEHEHUE K MPOCTEHUIIUM 3aJayaM.
[Tpoexkuust BekTopa Ha OCb, CBOWcTBa MNpoekiuil. CKalsipHOEe, BEKTOPHOE U CMEILIAHHOE
MPOU3BEICHUSI BEKTOPOB, HMX CBOMCTBA W BbhIUUCIEHUE. [I[pruMeHeHne BEKTOPHOU anredpbl K
3a7a4yaM  aHaJIUTH4YecKol reomerpuu. lloHaTtne o0 ypaBHEHMSX JMHMM U TOBEPXHOCTH.
Pasnuynble BuIbl ypaBHEHUH mpsiMold Ha miockoctd. OOmiee ypaBHEHHE IUIOCKOCTH U
ypaBHEHHUE IUIOCKOCTH "B OTpe3kax". YpaBHEHME TUIOCKOCTH, MPOXOJIAIICH yepe3 TpHU 3aJaHHBIC
TOYKU. B3anmMHOE pacrnojiokeHue JABYX IUIOCKOCTEH; MapajulesibHble U MEPIEeHIUKYISPHBIC
IUIOCKOCTH. YTOJI MEXIy IUIocKOoCTsIMH. HopMupoBaHHOE ypaBHEHHUE IUIOCKOCTH, €f0 OCHOBHOE
cBOiicTBO. PaccTosiHME OT TOYKM A0 IJIOCKOCTH. YpaBHEHHS MPSMOM B MPOCTPAHCTBE: 0OIIHE
YpaBHEHHUS, KAHOHUYECKUE U IapaMETPUUYECKHE YpaBHEHHS. YPAaBHEHUSA NPSIMOM, MPOXOASILEH
yepe3 JABE 3aJlaHHble TOYKU. YTOJI MEXAYy [MpSAMbIMHU, YCIOBUA  NApaJJIEIbHOCTH H
NEPIEeHIUKYIAPHOCTH JIBYX MNpsAMbIX. B3auMHoe pacnoyiokeHne MNpsSMOMl M IUIOCKOCTH, Yroj
MEXIy  OpsIMOW W IUIOCKOCThIO. KowmrmekcHble uymcna (Kak YHIOpsSIOYEHHBbIE Mapbl
JIEWCTBUTENIBHBIX YHCEI), ONepaluu Haja HUMH. AnreOpandeckass ¢opma 3almucu KOMILIEKCHOTO
qucia. TpuroHomerpudeckas Gopma 3anucu. YMHOXKEHUE U JIeIeHHEe KOMIUIEKCHBIX YUCEN B
TPUTOHOMETPUUYECKON 3amucu. Bo3BeneHHe KOMILJIEKCHOTO 4YHcia B N-I0 CTeNeHb, (opMylia
Myagpa. U3Bneuenue kopHs U3 KoMmIuiekcHOro yucia. OcHoBHas Teopema anredpsl. Pazmoxenue
MHOTOYJIeHa C KOMIUIEKCHBIMH KOX(p(UIIMEHTaMH Ha MHOXUTeNu. Pa3nojkeHne MHOrodseHa c
NEHCTBUTENbHBIME KOd(hUIIMEHTaMH Ha MHOXUTeNnu. JIuHeitHble mpocTpaHcTBa. OmpeneneHue,
npumepsl. CrienctBust w3 omnpeneneHus. JIuHelHbIe MNOMNPOCTpaHCTBa, NpuMephl. JluHelHas
3aBUCUMOCTB BEKTOPOB. ba3uc muHenHOro npocrpancTsa. TeopeMa 0 €IMHCTBEHHOCTHU PA3JI0KEHUS
o 6a3ucy. PasMepHOCTh TUHEWHOTO MPOCTPAHCTBA. Y MHOKEHHE HA MAaTPUILYy Kak peoOpa3oBaHUe
apupMeTHuecKoro JHMHEHHOro mpocTpaHcTBa. OmpeznereHne COOCTBEHHOTO BEKTOpa U
COOCTBEHHOT0 3HAUEHHs MAaTpHIbl. XapaKTePUCTHUECKUH MHOTOYJIEH MATPHUIbl, €ro KOpPHH.
JluneliHast HE3aBUCHUMOCTb BEKTOPOB, OTBEYAIOIIUX PA3JIMYHBIM COOCTBEHHBIM 3HAYCHUSM.
EBKIIMI0BBI MPOCTPAaHCTBA: ONpeieieHne, MpuMepsl. J[IrHa BeKTopa B €BKINA0BOM IIPOCTPAHCTBE.
HepaencrBo Komm — byHsikoBckoro. HepaBeHCTBO TpeyrosibHHMKa. YTOd MEXAY BEKTOPAMH,
OpTOTOHAJIbHBIE BEKTOPHI. JInHEelHas HE3aBUCUMOCTD MTOMApPHO OPTOTOHAIBHBIX BEKTOPOB.

AHHOTAIUSA TUCHUILIHHDI
Mamemamuueckuit ananuz — b1.b.5.2



Ileab OCBOEGHMS IUCHMIUIMHBI COCTOMT B HM3YyYEHHH OCHOB MATEMAaTHYECKOIO aHaju3a,
mudepeHIMaTFHOTO UCUUCICHUST (YHKIMA OJHOW M HECKOJBKHUX TEPEMEHHBIX, BEKTOPHOTO
aHaJM3a, TeOpur QYHKIMI KOMIJIEKCHOUW MePEeMEHHOMN, ONEPAIIHOHHOTO UCYHUCIICHUS.

Mecto mucuuimuidabl B crpykrype OOIl: JucuumimHa «MareMaTH4ecKM aHAJIU3 —
B1.B.5.2» otHOCMTCS K 0a30BOM uacTh OnOKa JUCHUIUIMH OCHOBHOM TIpO(heCcCHOHATBHOU
obpazoarenbHoi porpammsel (OITOIT) mo mpodrtro Ynpasnenrne u nuHGOpMaTHKA B TEXHHYECKHX
cucrteMax Hampasienus 27.03.04 YopasieHue B TeXHMUECKMX cucTeMax. KonmuecTBO 3aueTHBIX
equHAL] — 12.

Copnepxanue pasgesoB. OCHOBHBIE IOHATUS TEOPUM MHOXKECTB, YMCIJIOBBIE MHOYKECTBA.
Onepaunn Haj MHOKecTBaMH. CHUMBOJIMKA MAaT€MaTU4EeCKOW JIOTMKH. JIEMCTBHTEIBHBIE YHCIIA.
UucnoBble mocienoBaTenbHoCcTH. Ilpeaen mocienoBaTenbHOCTH. ApH(PMETHYECKHUE NeHCTBUS C
IEPEMEHHbIMH, MMEIOUIMMHU Ipenen. beckoHeuHo Mainasi, OEeCKOHEYHO OOoJibllas BEIUYMHBL
MonotonHble  nocienoBarenbHocTH. Hueno e. Teopema bonpnano-Beliepmrpacca. Kpurepuit
Komu cxogumoctu nocnenoBatenbHocTH. [lonsaTre ¢pyHkuuu, npeaena GyHKIMH, HEIPEPHIBHOCTH
¢yHkuu B Touke. Pa3peiBbl I-r0 u 2-ro pona, ycrpanumsie pa3pbiBbl. DyHKIMY, HEIPEPHIBHBIE Ha
oTpe3Ke U UX cBoicTBa. HenpepbIBHOCTH 00paTHOI QyHKIIMU. OCHOBHBIE 3IEMEHTApHbIE (PYHKIIUU:
OIpENENICHUs, CBOMCTBA, HENpPEPBIBHOCTb. PaBHOMepHas HenpepelBHOCTb. Teopema Kanropa.
OnpeneneHue  Npou3BOAHOM  (yHKIMH,  reoMeTpUYecKas  WJUIIOCTpalus,  CBOICTBa.
Huddepenumpoanne obpatHoit GyHKIuU. [IpOoM3BOJHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKITHIA.
[TpousBonHble M qudQepeHnnansl BHICIINX MOPSAKOB.  PackpblTHe HEOolpenesieHHOCTeH 1o
npasuny Jlomurana. Teopemel o cpennem . @opmyna Teinopa i OCHOBHBIX 3JIEMEHTAPHBIX
GyHKuui. DKCTpeMyMbl QYHKLNH, JJOKaJIbHBIE 3KCTpeMyMbl. HeoOxoauMoe ycioBue 3KkcTpemMymMa,
JOCTaTOYHBIE YCJOBUS JKCTpeMyMma. HampaBieHue BBIMTYKIOCTH (YHKLIWH, TOYKH IIeperuoa,
acuMnToTel rpaguka ¢yHkuuu. Touku N-MepHOro npocTpaHcTBa. PaccTosHue B N-MepHOM
npoctpanctBe. lllapoBasi okpecTHOCTh TOuUkHM. BHyTpeHHHE TOUYKM MHOXecTBa. OTKpbITOE
MHO3K€eCTBO. OKpPECTHOCTb TOYKH. | paHNYHBIE TOUKM MHOKECTBA. | paHMIIa MHOXKECTBA. 3aMKHYTOE
MHO’KECTBO. 3aMblKaHHE MHOKecTBa. OTpaHMYEHHOE M HEOTPAaHUYEHHOE MHOKecTBO. CBs3Has
obmacte.  IlocmemoBaTenbHOCTH  TOYEK B N-MepHOM  mpocTpaHcTBe.  Cxonsmiascs
NocJe0BaTeNbHOCTh. CBSA3b CXOAMMOCTH IOCIEI0BATEIbHOCTh TOUEK B N-MEPHOM IPOCTPAHCTBE
CO CXOJIMMOCTBIO IIOCJIEIOBATEIbHOCTEN €€ KOOpAUHAT. Omnpenenenne QyHKIIMM HECKOJIBKHUX
nepeMeHHbIX. [Ipenen ¢yHKIMM HecKOIbKHUX NepeMeHHbIX. CBoiicTBa mpenenoB. HenpeprlBHOCTH
(YHKLIUU HECKOJBKUX IEPEMEHHBIX B TOYKE IO COBOKYIHOCTH TNEPEMEHHBIX M MO KaKIoH
MEPEMEHHON B OTACIBHOCTU. Apu(dMeTHUEeCKIEe CBONCTBA HENPEPHIBHBIX PyHKIUN. Onpeaenenne
CJIO)KHOM (DYHKIIMM HECKOJIBKHMX IepeMeHHbIX. HempepbIBHOCTH cioxkHON QyHKIMU. OnpeneneHue
yacTHOM mpousBoaHON. [IuddepennupyemMocts (QyHKIHMHM HECKOJIBKHUX IEPEMEHHBIX B TOUKE.
Heo6xonumoe ycnoBue nupdepeHuupyeMoctd GyHKIMHA HECKOJIBKUX NepeMeHHbIX. [loctaTouHoe
ycinoBue nuddepennupyemoctu. KacarenbHas IUIOCKOCTH M HOpMallb K [OBEPXHOCTH.
Huddepenuupyemocts cnoxkHol ¢GyHkuuu. OrmpeneneHue 4YacTHBIX MPOM3BOJHBIX BBICIIMX
nopsaKkoB. Teopema 0 paBeHCTBE CMEUIaHHBIX TPOU3BOJHBIX BhICIINX NOPSAKOB. Jnddepenmannt
BBICHIMX MOPsIKOB. Popmyna ans BeluMciaeHud auddepeHnnanoB BeicIIUX nopsakos. dopmyna
Teitnopa. OmnpeneneHne JOKAJIbHOTO JKCTpeMyma (PYHKIHMH HECKOJIbKMX I€PEMEHHBIX.
HeoGxoaumoe yciioBue JIOKaJIbHOTO 3KcTpeMmyma. JlocTarouHoe yciioBHe Haauuusi (OTCYTCTBHS)
JIOKQJIBHOTO AKCTpeMyMa (PYHKLMH HECKOJbKUX NepeMeHHBIX. [IoHsTHEe 00 yCIOBHOM 3KCTpEMyME.
Oyukuua Jlarpanka. PopMmynupoBka TeopeMsl Jlarpanxa. Omnpenenenue JBOMHOT'O
uHrerpana. CBoilcTBa JIBOWHOro wuHTerpana. CBeIeHHE ABOMHOIO HHTErpaja K IOBTOPHOMY
UHTErpalxy. 3aMeHa IEepeMEHHBIX B JBOWHOM HHTerpane. Skobuan. OmpeneneHue TpOHHOTO
uHrerpana. CBoiicTBa TpoWHOro HHTerpayia. CBeAeHHE TPOMHOrO0 HWHTErpajga K IMOBTOPHOMY.
3aMeHa TEepeMEHHbIX B TpoilHOM uHTerpaie. Cdepuyeckre M HWIMHAPUYECKUE KOOPIMHATHI.
Skobuan. OrmpeneneHre KpUBOJIWHEHHOTO HHTerpasiia 1-ro poma. CBoOWCTBa KpPUBOJWHEHHOTO
uHTeTpasia 1-ro poxa. BeluucineHne KpuBOJMHEHHOro wuHTerpasa l-ro poxpa. Ilnmomans
noBepxHocTu. Onpezenenne moBepxXxHocTHOro uHrerpana (1-ro poaa). CBolcTBa MOBEPXHOCTHOTO



UHTErpasia. Beluncienne noBepXHOCTHOrO uHTerpana. OnpeneneHne cKaasipHoro noius. I'paaueHt
ckassipHoro nosisd. [Ipon3BogHas CKaIApHOTO MOJIA MO HampasiieHHIo. OnpeneseHne BEKTOPHOTO
noiisi. IloTok BekTOpHOro mojis depe3 moBepxHocThb. CBoiicTBa moroka. JluBeprenuus. Teopema
Octporpanckoro-I'aycca. Iupkynsauuss BekTopHOro moiisl. OmnpenesieHue KPUBOJUHEHHOTO
uHTerpasia 2-ro pona. CBoilcTBa KpUBOJIMHEHHOTO HWHTErpana 2-ro poza. Beluucienue
KpUBOJIMHEHHOrO HMHTerpaina 2-ro poja. @opmyna ['puna. Porop BekTopHoro mosis. Teopema
Crokca. Omneparop I'amunbrona u neiictBus ¢ HuM. Juddepenunanbupie onepanuu BTOPOTO
nopsiaKa. CrenenHoii psaa. Teopema Abens. Pannyc cxoguMocTu creneHHoro psaga. @opmyna
Komu-Anamapa HaxoXJIeHUsS paauyca CXOAUMOCTH CTENeHHOro psiia. CBOWCTBA CTENEHHBIX
PAIOB: PABHOMEPHASI CXOAUMOCTh CTENEHHBIX PSAIOB, HEMPEPHIBHOCTh CYMMbI CTEIIEHHOIO Psfa,
MOWIEHHOE MHTETPUPOBaHKE U MOWIeHHOEe nuddepeHmpoBanue crernenHoro paga. Psn Teinopa.
Kpurepuii cxomumoctu psna Teimopa. JloctatouHoe yciioBue pasiioxkeHUs (QYHKIUA B P
Teitnopa. Paznokenue snemeHTapHBIX GyHKIMA B psg Teinopa. KomruiekcHas IIOCKOCTS.
OyHKIUS KOMIUIEKCHOM TiepemeHHo. [Ipenen GyHKIMM KOMITJIEKCHONH TIEPEMEHHOM U €0 CBS3h C
npeenamu JeHCTBUTEIbHOM 1 MHUMOM yactell ¢pyHkumu. HempepslBHOCTS (yHKIIMN KOMITJICKCHON
MIEPEMEHHOM, CBSI3b C HENPEPBIBHOCTHIO €€ ACHCTBUTENbHOM M MHUMOM 4yacteil. IIpomsBonHas
GyHKIMK ~ KOMIUIEKCHOW  mepemeHHO. JuddepenmupyemMoctp  (GYyHKIMH — KOMILICKCHOM
MIEPEMEHHOI. HeobOxomumoe u poctatoyHoe ycnoBue auddepeHIupyeMocTd  (GyHKIHH
KOMIUIEKCHOW mepeMeHHOH. YcnoBus Komm-Pumana. AHanMTHYHOCTE (PYHKIIMH KOMILIEKCHOM
MEePEeMEHHOI. DneMeHTapHble (YHKIIMH KOMIUIEKCHOW MEepeMEeHHOW M uX cBoiicTBa. MHTerpanm ot
(YHKIIMM KOMIUJIEKCHOM TIEPEMEHHOM U €ro CBA3b C BEIIECTBEHHBIMH KpPHUBOJUHEHHBIMU
unTerpaniamMu. CBoiicTBa WHTerpajiia OT (YHKIMHM KOMIUIEKCHOW mepeMeHHOW. MHTrerpanapHas
teopema Komm s omHOcBs3HON obOnactu. OOoOmIeHHe WHTErpaidbHON Teopembl Komm mms
MHOTOCBSI3HOM obOnactu. UurterpanbHas ¢opmyna Komm. O6o0menue MHTErpanbHOM (HopmyIbl
Komm a1 npou3BoAHBIX BeICHIMX NOpsAKOB. CreneHHble psabl, TeopeMma Abens, popmyna Komu-
Anamapa. Psn Teiinopa. Paznoxenue ananutuueckoit pyukiuu B psan Teiinopa. Psasr Teiinopa ans
aJIEMEHTapHBIX (DYHKIMK KOMIUIEKCHOH mepemeHHou. Psin Jlopana. PasnioxkeHne aHATUTHYIECKON B
Kosiblle pyHKiuu B pan Jlopana. M3onupoBanHble 0co0Oble TOUKM M MX Kiaccuukauus. Beruer.
Teopema Komm o Bpuerax. IIpminoskeHune BBIYETOB K BBIYMCICHUIO MHTErpanoB. DyHKIH-
opurunai. [IpeobpazoBanue Jlannaca u ero coiictBa. [Ipumenenue npeoOpasoBanus Jlammaca k
pemenuto 3agaun Kommwm s auddepenuunanbubix ypapHeHuil. @opmyna Hroamens. [lonstue o
npeoOpa3oBanuu Dypoe.

AHHOTAIUSA JHCHUILIHHBI
Mamemamuueckuit ananui, uacms 2 — b1.B.0/[.3

Ieab OCBOEGHUS TUCHMIUIMHBI COCTOUT B M3YyYEHUU MHTETPAbHOTO HCUUCIEHUS (DyHKIMHA
OJIHOI TNepeMEeHHOH, HECOOCTBEHHBIX HMHTErpajoB, TEOPUHM YHCIIOBBIX PAIOB, OOBIKHOBEHHBIX
T depeHIMaIbHbIX YpaBHEHUH, TEOPUHN YCTOMUMBOCTH, BAPHALIMOHHOTO UCUUCIICHHUS.

Mecto nucuumiannbl B crpykrype OOIL: [luciunnuaa «MaTteMaTu4ecKUuil aHAJIU3, 4acTh
2 - Bbl1.B.OA3» orHOCHTCA K BapuUaTUBHOM YacTH Onoka JUCHUIUIMH  OCHOBHOH
npodeccuoHanbHO oOpasoBarensHOM mporpammbl  (OIIOIT) mo mnpodumto VYnpasneHue u
uHpOpMaTUKa B TEXHMYECKHX cucTeMax HampasieHus 27.03.04 VmpaBneHue B TEXHHUYECKHX
cucremax. KomndecTBo 3a4eTHBIX enuHUIL — 8.

Conepxxanue pasaesoB. IlepBooOpasnas. CpolicTBa mepBooOpa3HbIX. OrmnpenencHue
HeomnpeneneHHoro uHTerpayia. CBOWCTBA HEOMPENEICHHOTO HHTErpayia. Tabiauiia MHTETPaoB.
3aMeHa TIEPEMEHHOM B HEONpPEAENEHHOM uHTerpane. MHTerpupoBaHue IO 4acTsIM B
HeompeneneHHOM uHTerpane. MHrerpanpHas cymma. ['eomMeTpHuecKMil CMBICI HMHTETPalIbHOU
cymmbl. OmpenerneHue oOmpeneneHHoro uHrerpana. BepxHue u HmwkHue cymmbl [lapOy, wux
reoMerpuueckuid cmbici. HeoOGxoaumble u gocTaTouyHble YCIOBUS HHTerpupyemoctd. CBoiicTBa
OTIpeNIeJIEHHOr0 MHTErpaja: aJJuTHBHOCTb, JHUHEHHOCTh. CBOICTBa MHTETrpUpYeMbIX (YHKIHUH,



CBSI3aHHBIE C HepaBeHCTBaMH. MHTerpan ¢ mnepeMeHHbIM BEpXHUM IMpezesnoM. HemnpepbiBHOCTH
MHTETpalla ¢ MepeMeHHbIM BepXHUM npezenoM. uddepeHnrpyeMocTs HHTETpaia ¢ IEPeMEHHBIM
BepxHUM TmpenenoM. CyliecTBOBaHHE NEpBOOOPA3HOM y HENPEephIBHONH Ha OTpe3Ke (HYHKIIHH.
®opmyna  Herotona-Jleitbauma. 3aMeHa  TNMEPEeMEHHOW B ONPEACICHHOM  HMHTETpaje.
WHuTerpupoBaHue 1Mo 4acTsM B OINpeAeseHHOM uHTerpaie. OmnpeneneHue IUIOLaaud IUIOCKOTO
MHOKecTBa. [lnomanpk kpuBoauMHEWHOW Tpanenuu. I[lmomans KpuBOJUHEHHOTO cekTopa. [nuHa
KpUBOW, 3aJaHHOM IapaMeTpUYeCKH. J[IuMHA IJIOCKOM KpUBOMW, 3aJaHHOW B JEKAPTOBBIX H
NOJIIPHBIX KoopauHatax. HecoOcTBeHHBIe HHTErpaibl. CXOAUMOCTh HECOOCTBEHHBIX MHTETPAIOB.
Kpurepuit  Komm  cxoaumMocTd  HECOOCTBEHHBIX  MHTerpayioB. Kpurepuit  cxogumoctu
HECOOCTBEHHBIX HWHTETPaJIOB OT HEOTpUUATeNbHbIX (yHKuuid. [IpusHaku cpaBHeHUS 7S
HECOOCTBEHHBIX HWHTETPAJOB OT HEOTPUIATENbHBIX (QYHKIUH. AOCOMIOTHAS U YCIOBHAs
CXOJIMMOCTh HECOOCTBEHHBIX HMHTErpaioB. CXOAUMOCT, B OOBIYHOM CMBICIE a0OCOJIIOTHO
cxozdmerocs HecoOcTBeHHOro wuHTerpana. llpmsnak [lupuxne. OnpeneneHue COOCTBEHHOTO
MHTETpaa, 3aBUCAILIETO OT mapaMmerpa. HempepbiBHOCTE U Au(depeHInpyeMocTh COOCTBEHHOTO
MHTErpajla, 3aBUCALLErO OT napamerpa. YucioBou psll, CXOAUMOCTb YHMCIOBOTO psAlla, CYMMa psija.
Kputepuii Komu cxomumoctu uucioBoro psaa. HeoOXoaumblil NMpU3HAK CXOAMMOCTH psija.
CaolicTBa cxonsamuxcs psaoB. lIpu3Haku CXOAMMOCTH PSAJOB C HEOTPULIATEIbHBIMU UYJICHAMM:
npu3HaKu cpaBHeHus, npusHak JlamamGepa, mpusHak Komm, wHTerpanbHbiii npusHak Komru.
Apudmerndeckue ornepanuu Haj cxoasmumucs psgamu. OyHKmoHanbHbIEe psinbl. PaBHOMEpHAas
cxonumoctb. Kputepuit Ko paBHoMepHoil cxonumoctu. [Ipusnak BeliepimTpacca paBHOMEpHOM
CXOAMMOCTH  (PYHKIMOHAIBHOTO  psina.  (DyHKIMOHAJIbHBIE  CBOWCTBA  CYMMBI  psija.
Tpuronomerpuueckasi cucreMa (yHKIHUI, €e OPpTOrOHAIbHOCTh. TPUTOHOMETPUYECKHM Psia AJs
¢yHKkMM ¢ nepuooM 2 m . JlocTaTO4YHbIE YCJIOBHS MOTOYEHYHOM CXOAMMOCTH psaa Dypse.
Teopema 0 paBHOMEpHOH cxoauMocTu psana Pypbe Mo TPUTOHOMETPUUECKOH cucteme (yHKIUH.
Ilpenenn KOMIUIEKCHOM YHMCIOBOW IIOCJIENOBATEIBHOCTH. KOMIIIEKCHBIE YMCIIOBBIE  PSJIBL.
OcHoBHbIE MOHATHUS Teopur AU epeHIInalIbHBIX YpaBHEHHI: 00bIKHOBEHHOE AU depeHnanbHoe
ypaBHenue (OY), mopsaok ypaBHeHHs, oOIIee W 4YaCTHOE pEIICHHE, OOIMA HHTETpal.
['eomeTpuueckas unrepnperanus. 3anada Kommu. Juddepennuansupie ypaBHeHnus 1-ro mopska,
WHTETpUpPYEMbIE B KBaJparTypax: YpaBHEHUS B TOJHBIX AuddepeHianax, ypaBHEHUS C
pa3lIeNAOMUMHCS TTEPEMEHHBIMY, JIMHEMHBIE YpaBHEHHUs |-ro mopsaka, ypaBHeHHE bepHyiw,
OJIHOpOJHbIE ypaBHEHHs. TeopeMbl O CyIIECTBOBaHUM U €JUHCTBEHHOCTH pelieHus 3anaun Komn
st nuddepeHuanIbHOT0  ypaBHEHUS l-ro mopsiaka. VYpaBHEHHS BBICIIUX MOPSAKOB,
Jonyckarome noHwkeHue nopsaka. Cucrema OJlY 1-ro mnopsnka. HopmanpHas cuctema.
TeopeMbl CyIIECTBOBAaHUS M €IWHCTBEHHOCTH Il penieHud HopmanbHbIX cucteM U OJ[Y n-ro
nopsika. CTpyKTypa OOIIEro pemeHusi CUCTeMbl JTMHEHHBIX AuddepeHInaibHbIX ypaBHEHUH 1-T0
nopsiaka W JuHEHoro auddepeHnrnaIbHOro ypaBHEHUST N-To mopsaka. DyHaamMeHTalbHas
MaTpulla U ee cBoicTtBa. Ompenenutens Bponckoro. Meton Bapuanuu MOCTOSIHHBIX —(JUIs
JUHEHHBIX HEOJHOPOAHBIX CUCTEM U yYpaBHEHHI N-ro mopsaka). JInHelHble CUCTeMbl U YpaBHEHUS
N-TO MOpsAKa C MOCTOSIHHBIMU KO3 dueHTaMu. Teopema 0 HelpepbIBHOW 3aBUCUMOCTH PELICHUS
OT HAaYaJIbHBIX YCJIOBUU. Y CTOMUYMBOCTH MO JIAMYHOBY, aCHMNTOTHYECKAsT YCTOMYMBOCTh. Teopema
JlsnyHnoBa o0 yctoiumBoctu. Kitaccupukanus To4eK MOKOSI JIMHEHHBIX CHUCTEM 2-TO TMOpsIKa C
nocTossHHBIMU Kod(purmentamu. Kpaesas 3agaua nis muneiinoro O1Y 2-ro nopsnaka. Paznuunsie
TUTIBI KpaeBbIX ycioBHi. JIMHeWHbIE HOpMUpOBaHHBIE MpOCTpaHcTBa. [IpumMepsl (mpocTpaHCcTBa
Cl[a,b], C'[a,b]). Cxomumoct 1o Hopme. DyHKIMOHANBI. JIMHEHHBIE | HENPEPHIBHBIC
¢byukuoHansl. Ilpocteimuii ¢yHKIMOHAN BapualMOHHOTO ucuuciaeHus. IlepBas Bapuanus
¢dyukmonana. [loctaHoBKa 3amady  BapuUallMOHHOTO uUcYHcleHUs. [loHATHE TOKalbHOTO U
r1106anpkHOro 3KcTpeMyMoB. HeobxonuMoe yciioBue 3KCTpeMyMma B TEpMUHAX MEPBOW BapHAIUH.
OcHOoBHasi JieMMa BapUAIMOHHOTO HCYHUCIEHUS. 3aJaud C 3aKpeIUIEHHBIMH U CBOOOIHBIMU
KOHIIaMH. YpaBHeHue DOiinepa. 3agaya o0 OpaxuUCTOXpOHE. YCIOBHS TPaHCBEPCATHHOCTH.
JocrarouHoe ycinoBue 3KCTpeMyMa JJid 337auM C 3aKpPEIJIEHHBIMU KOHIIAMU B TEPMUHAX BTOPOM
Bapuainuu. OyHKIIMOHAJIBI, 3aBUCAIINE OT MPOM3BOIHBIX BBICIIUX MOPSAKOB. DYHKIIMOHAIBI OT
HeckoJbKuX  (yHkimil. HeoOGxoaumoe  ycrnoBue  dKCTpeMyma.  YCJIOBHBIH — 9KCTPEMYM.



N3onepumerpuueckas 3agada. Meron mHoxkutened Jlarpawka. 3amaua Jupossl. Ilonstue o
3aJa4ax C TOJIOHOMHBIMH YCIIOBUSIMHU CBSA3M. 3a/lada O HaX0XKIECHUU T'€OAC3NUYECKHUX JIMHUN.

AHHOTAIUSA TACHUTLINHBI
Buviuucnumenvnovie memoowt — b1.B.0/].4

Ileabp ocBOEHUS IUCUUIUIMHBI COCTOMT B H3YYEHMM NPHUHLUIIOB U 3aKOHOMEPHOCTEN
COBPEMEHHBIX YHCIIEHHBIX METOJOB M MX TEOPETUYECKOr0 0OOCHOBAHMS, BCECTOPOHHEE OCBOCHHUE
METOJIOB YMCJIEHHOI'O PEIIEHUSI OCHOBHBIX MaTEMAaTUUYECKUX 3aJad, BO3HUKAIOLIUX B MHKEHEPHOUN
MPAKTHUKE, MOHHMAaHHWE CIOCOOOB IOCTPOEHUS W MPUMEHEHHS MaTeMaTH4YeCKUX Mojeleld u
IIPOBEJCHUS PacYE€TOB IO HUM.

Mecto aucuumiuHbl B cTpykrype OOIL: Jluciuminaa «BelYucauTeIbHbIE METOAbI —
B1.B.O/1.4» OoTHOCHTCS K BapuWaTUBHOHN 4YacTH OJIOKA AWCIMIUIMH OCHOBHOW IMpodeccHOoHATBHOM
obpazoBarensHoil mporpammsl (OITOIT) mo nmpodunto Ynpasnenue U nHGOPMATHKA B TEXHUUECKUX
cucreMax Hampasienus 27.03.04 YopasieHue B TEXHUUECKHX cucTeMax. KoimuecTBO 3a4eTHBIX
eIUHUL] — .

Copepxxanue pasngesoB. Vcrounuku u knaccuduxanus norpemHocteid. [IpubnmxeHHbie
yrcia, adCOMOTHAsA U OTHOCUTEINIbHAS MOTPEIIHOCTU. 3anuch MPUOIMKEHHBIX YHCEN: 3HaJallue u
BepHble Qprl. Oxpyrienue. [lorpemHocTn apuPMeTHIecKuX Onepamnuii, MOrpeurHOCTh (HYHKIMN
OJIHOM M HECKOJIbKUX nepeMmeHHbIX. [IpencraBnenue uucen B OBM. IloHsaTHE MalIMHHOTO HYII,
MaIIMHHOM OECKOHEUYHOCTH U MalIMHHOro 3rcuioH. IlocranoBka 3amauu. IlpocTeie M KpaTHBIE
KOpHU. DTalbl JOKAIU3alUA U UTEPALIMOHHOIO YTOUHEHHs KopHer. CKOpoCcTh cxoaumoctu. Merox
oucexkuu. Meron nmpocToil urepanuu (TeopemMa CXOAUMOCTH, allpUOpPHas U allOCTEPUOPHAs OLIEHKU
MOTPEIIHOCTH, TPUBEJACHUE K BHUIY, YAOOHOMYy s wutepauuit). Metonq HeroTona (Teopema
CXOJUMOCTH, KpUTEpUH OKOHYAHMS, JIOCTOMHCTBA W HENOCTATKH). Moaudukanuu Merona
HeroToHa: ynpouieHHbii MeToa HbroTOHA, METO/BI JTOXKHOTO MOJIOKEHUsI, ceKylux, Cteddencena
U Moau@UKaIMs Ui ciy4yas KpaTHeIX KopHel. IlocranoBka 3amaum pemenust CJIAY. [Ipsmeie u
UTEpallMOHHBIE METONbl pemieHus. Hopmbl BekTopoB u Matpuil. OOYCIOBIEHHOCTh 3a7auu
pemenust CJIAY, uucno obycnosnenHoctu. Merona [Maycca u ero mogudukanuu. LU-paznoxenue
MaTpulibl. MeToq mporonku. Metoasl Skobu u 3eiinenss (alropuTMbl, TEOPEMBI CXOIUMOCTHUH,
anpUOpHBIE U allOCTEPUOPHBIE OLIEHKH MOrpeiHocTr). Meroa penakcanuu. IloctaHoBKa OCHOBHBIX
3amady  mpuOmmkeHus GyHKOuE. Meroax HauMeHbIIMX —KBajapaToB. CpenHEKBaIpaTHUYHOE
ykiioHenne. BowiBonm HopmanibHOM cuctembl MHK, ee paspemmmocts. IlocranoBka 3amaun
ro0anekHOM  monuMHOMHUANbHOW  mHTepnoisiuuu.  CyliecTBOBaHME UM €IUHCTBEHHOCTD
MHTEPIOJSIIMOHHOTO  MHorowieHa. [lorpemHocts wuHTepnonauuud. MuorouneHn Jlarpanxa.
HHTepnonsiiMoHHbI MHOTOUJIEH HhIOTOHA ¢ KOHEUHBIMH U C pa3/eIeHHBIMHU PAa3HOCTSIMH, Ta0IuIIa
KOHEYHBIX U pa3zielieHHbIX pa3HocTeil. [locTaHOBKa 3a1a4u YUCIEHHOTO HHTETpupoBanus. [lonsarue
kBapatypHoi (opmynsl. DopMynbl MPSIMOYTOILHUKOB, Tpamenuid, CHUMIICOHA M MX OIEHKH
norpemHocty. [IpaBuno PyHre amocrepuopHoil oneHku mnorpemHocteid. I[lonstue o6 obmei
TEOpUU KBAJPATypHBIX (opMynax HMHTEPHONSAIHOHHOTO TuMa. [loHATHE O KBaJpaTypHBIX
dbopmynax ['aycca. Ilpocretimue Gopmynbl unciennoro nuddepeHupoBanns (mpasas, JeBas U
LEHTpalbHasi Pa3HOCTHbIE MPOU3BOJHBIC, BTOpasi PA3HOCTHAsI MPOU3BOJAHBIE), MOTPEUIHOCTD
annpokcuManuu. QopMynbl MHTEPNOISIMOHHOTO Tuma. OOYCIOBIEHHOCTh 3a/ladll YHCJICHHOIO
muddepennmpoBanus. [locranoBka 3amaun Komm mns OJ[Y u ee reoMeTpwueckuil CMBICIH.
Huckperuzamnus nuddepeHnnanbHpx ypaBHeHuH. J(uckpeTHas 3anada Ko (111 0THOIIArOBBIX H
MHOT'OLIATOBBIX METOJIOB). ANMpPOKCUMAIUsA, YCTOWYUBOCTh U CXOJUMOCTbh UMCIEHHBIX METOOB.
JlokanpHass u TmnoOanpHas morpemtHocTH. OMHOIIAroBble METOABI. SBHBIM MeTOon Jiinepa.
Monuduxarmuu metoga Ditnepa 2-ro mopsiika TOYHOCTH. MeTOo b, OCHOBaHHBIE HA MCIIOIH30BaHUH
dopmynel Teitnopa. Meronsl Pynre-KyrTel (moctpoeHue, BBIBOJ METOJOB BTOPOIrO MOPSIKA,



npuMepsl MeTofoB 4-ro nopsaka). Hesasusiii meron Dinepa. IlpaBwio Pynre u aBTomarnyeckuit
BBIOOp miara. MHorommaroBsle MeToasl. HectanmaptHoe Hadanmo pacderoB. I[loHsTHE O MeTomax
Anamca. Pemenune 3amaun Komm mms cuctem auddepeHnmanbHbIX ypaBHEHHH M ypaBHEHUN
BBICOKOTO nopsiaka. [Tonstue o xxectkux cucremax. IlocranoBka kpaeBoil 3anaun. Juckpernzanus
3amaun. Cetka, cerounsle ¢(yHkmun. IlocTpoeHne pa3HOCTHOW cXeMbl. Pa3pemmmocTb.
Hcnonbs3oBanue Meroga NporoHku. OneHka MOrpelHOCTH CETOYHOTO pelleHrs. ANMPOKCUMALIUS,
YCTOHYHMBOCTh M CXOJIMMOCTH. PelieHne KpaeBoil 3aauu B Ciydae MEPEeMEHHOTO Kod(duimenrta
TEIUIONPOBOAHOCTH M MPU HAIMYUU TTOTOKOBOTO CIIAaraeMoro (cxema «IpoTuB BeTpay). [locranoBka
HAYaJIbHO-KPAaeBOM 3aJauM JJIs OJHOMEPHOI'O HECTAllMOHAPHOI'O YPABHEHMS TEIIONPOBOAHOCTH.
Juckperusanus, cetounble GyHKIUU. SIBHAS U HESABHAS pa3HOCTHBIE CXEMBI /Il HECTAIMOHAPHOTO
YPaBHEHHUS TEIUIONPOBOAHOCTH: IIOCTPOEHUE, IOIPEHIHOCTh AaNNpPOKCUMAIUU, YCTOWYUBOCTD.
CummerpuuHas cxema. [locTaHOBKa HaudanbHO-KpaeBOM 3aJauyd s OJHOMEPHOTO BOJIHOBOTO
ypaBHeHus. [Ipocreimias TpexciioWHas CXeMma: IOCTPOEHHE, MOTPEIIHOCTh aIlMPOKCUMALINH,
ycTtoiuuBocTh. [locTanoBka aByMepHoH 3anaun upuxie st ypaBHenusi I[lyaccona. PaznocTtHas
cxema aus pemieHus 3agaud Jupuxne ansa ypaBHenust IlyaccoHa: mocTpoeHue, MOTIpEHIHOCTh
annpokcumManuu. Mrepanuonnsie MeToabl SIkoOu u 3eiiens peneHus CETOYHbIX YPaBHEHUH.

AHHOTAIUSA TUCHUIINHBI

Ilpozpammuposanue u ocnoewl ancopummuzayuu - b1.b.17

eab ocBoeHUs IMCUMIIIMHBI - H3YYEHUE OCHOBHBIX IPUHIIUIIOB U METOA0JIOT MU
pa3paboTKU MPHUKIAJHOIO POrPaMMHOI0 00EeCIIeYeHU s, BKIK0Yasi TUIIOBbIE CIIOCOOB! OPraHU3aliu
JAHHBIX U ITIOCTPOEHUSI AITOPUTMOB 00paOOTKU AAHHBIX, CHHTAKCUC U CEMAaHTUKY YHHUBEPCAJIbLHOTO
JITOPUTMHUYECKOTO SA3bIKA IPOrPAMMHUPOBAHUS BBICOKOTO YPOBHSI.

3agayamMu AUCHMILIMHBI ABJISIOTCH:

- OCBOCHHE CTYJEHTaMH OCHOB aJITOPUTMM3ALMN U IPOrpaMMUpPOBaHus Ha s3bIke [lackans
pas3IMYHbIX KJIAcCOB 3a/1a4 00pabOTKH JaHHBIX.

- IpHoOpETEeHNE UMH 3HAHUI 110 MeToAaM pa3paboTKU MPUKIIAJHBIX IPOTpaMM U YMEHHM
HPOBOJUTH UX OTJIAAKY U HACTPOUKY JUIsl pelieHus 3a/1a4 MpUOOPOCTPOCHHUSI.

MecTto nucuumimHbl B crpykrype OOIIL:

Hucuunnuna «lIpozpammupoeanue u ocnoswt anzopummusayuu - b1.b.17» oTHOCUTCS K
0a30Boii yacTu 0JI0Ka AUCLIUILIIMH OCHOBHOMU Mpo(deccnoHanbHOM 00pa3oBaTebHON IPOrpaMMBI
(OIIOII) o mpodumto YnpasieHrue 1 HHPOPMATUKA B TEXHUUYECKUX CUCTEMaX HalpaBJIeHUs
27.03.04 YrpaBieHue B TEXHHUECKHUX crcTeMax. KoarmdecTBo 3a4eTHRIX eHHHUIL — b.

Coaep:xkaHnue pa3aesioB:

Pazoen 1 Ocnosuvle nousmus arcopummusayuu 3a0ay u npocpavmmuposanus. Cospemenule
cpeocmea U cpeovl 0 pabomvl NPOSPAMMUCTA
3amava v cpencTBa ee penieHus. JlaHHbIC M KX XapaKTEPUCTUKH. AJITOPUTM, €T0 CBOHCTBA U
cpencTBa mpeacTaBieHus. [Iporpamma u sI3bIKU IPOTpaMMHUPOBAHUS.

Pazoen 2 Hzvix Ilackans u e2o ocHogHble cpedcmea 0.1 padombl cO CKANAPHLIMU MUNAMU OAHHBIX
u 0a308bIMU CMPYKIMYDAMU A2OPUMMOS

Andasur s3pika. Unentudpukaropsl. CTpykrypa nporpaMMbl. OCHOBHBIE THITBI JAHHBIX.

Koncrants! 1 popmsl ux 3anucu. [lepemennblie u ux onucanue. Ykaszareau QyHKuui. Busl
BBIPAKECHUM, IIPABUJIA UX 3AIIUCU U NIOPAIOK BHIYMCIICHHUS.

IIpocTtele oneparopsl: ONepaTop NPUCBAaUBaHHUS, ONIEPATOP BbI30BA IIPOLIEYP U €T0
MCII0JIb30BAaHUE JIJI BBOAA-BBIBO/A JaHHBIX. CTPYKTYpHBIE ONIEpaTOphl: COCTABHOM OIEepaTop,
YCIIOBHBIN OIIEPATOP, ONEPATOP LUKJIIA C TAPAMETPOM.

CTpyKTypHBIE OIIEpaTOpBI: ONEPATOP LMKIA C IPELYCIOBUEM, OIEPATOP LIUKJIA C
IIOCTYCJIOBHEM. J[OTIOTHUTEIBHBIE OIIEPATOPBL: OIIEPATOP MEPEX0/a, ITyCTON OIEPATOP, ONEPATOPHI
BBIX0/1a, OTIepaTop BbIOOpa.




Paszoen 3 Ocnoebl mexuono2uu_pazpabomu nPpoSPaAMMHBIX CPEOCHE
OcHoBHble oHsATHA. Crienudukanus 3agaun. Pazpadorka anroputma. Koguposanue
nporpaMmel. OTinajgka U JOKYMEHTUPOBAHUE.

Paszoen 4 Ancopummol u npoepammst na asvixe Ilackans 0151 00pabomku Maccueos OaHHbLX
[TonsiTe MaccuBa U BUIBI MacCUBOB. CpeIcTBa sI3bIKA JIJIsl OMUCAHKS CTATUYECKUX MAaCCUBOB.
CpencTBa s3bIKa JUIsl 00paOOTKH CTATUYECKHX MACCHBOB.
[Tpumepsl pa3zpaboTKK IpOrpaMM 00pabOTKU CTATUYECKUX MAaCCHBOB. JJnHaMUuecKue
MaCCHBBI, 0OCOOCHHOCTH MX OIMHCAHUSA U 00paboTKH. [IpuMepbl HCITOIB30BaAHUS TUHAMUYCCKUX
MaCCHBOB.

Pazoen 5 Aneopummer u npoepammul na sa3vike Ilackans ¢ uchoiv3068anuem nooOnpPocpamMM
Ha3znauenue noxnporpamMm. bazoBble MOHATHSI, CBSI3aHHBIE C UCIIOIb30BAHUEM ITOAIIPOIPAMM.
Bunast nognporpamm. Co3anue U UCIOJIb30BaHUE (DYHKIIUH.
OcobeHHOCTH ONUcaHMs U BbI30Ba Npoueayp. Ilpumep nporpaMMsel ¢ UCIIOJIb30BaHUEM
nporenypsl. CBsi3b (OpMaIBHBIX U (PaKTUIECKUX MTAPAMETPOB.
[TponienypHble TUIIBI JaHHBIX. [lapaMeTpbl MpoleaypHOro TUIA U IPUMEP MX MCIIO0JIb30BaHUS.
JlokasipHbIE U 17100aJIbHBIE UMEHA B MOAIPOrpaMMax U MPUMEPHI UX HCIOIb30BaHUS.

Pazoen 6 Mooyabuwiil npunyun nocmpoenus npocpamm na szvike Ilackanw
Ponb monyneit. Opranuzauust Mmoayiieid. CBsi3b MOJyJIEH ¢ OCHOBHOM MPOrpaMMON U MEXIY
coboit. [Tpumepsl mporpamMm ¢ UCHOJIB30BaHUEM MOYJICH.

Pazoen 7 Cpedcmea sizvika Tlackanv 015 pabombl ¢ 3anucimu
Hasnauenue u opranusanus 3anuceit. CpencTpa si3bIka JUisl OMMUCAHUS B 00paOOTKH 3amucei.
[Tpumep nporpamMmbl 06pabOTKH 3anuceil. 3anucu ¢ BapuaHTaMu.

Pazoen 8 Cpedcmesa sazvixa Ilackans ona pabomvl ¢ paviiamu
Bunp! daitnos. O6umii nopsaok pabotsl ¢ daitnamu. TekcToBele ¢ailiibl U cpeacTBa s3bIKa
Juist paboThl ¢ HUMHU. [Ipumepsl mporpaMm 00pabOTKH TEKCTOBBIX (hailiioB.
TunuzupoBanHble Gailsiel U aiioBble nepeMeHHbIe 11 HuX. CpencTsa s3bIKa 11
00paboTKN TUIU3UPOBaHHBIX (aitnoB. [Ipumepsr 00pabOTKN TUMH3UPOBAHHBIX (DAIIOB.
HerunuzupoBanusie ¢aiinsl 1 (aiiaoBbie nepeMeHHble g HuX. CpeacTsa s3bIka s
00paboTKN HETUNM3UPOBAHHBIX (ailnoB. [IpuMep 00pabOTKH HETUNM3UPOBAHHOTO (ailna.

Pa3zoen 9 Cpedcmea sazvika Ilackans 0ns pabomul ¢ meKcmosou ungopmayuerl
Bunst cTpokoBbIX qaHHBIX. CpeacTBa sI3bIKa /711 OMMCAHUS B 00paOOTKH CTPOKOBBIX JaHHBIX.
CranpapTHble QYHKIMU U IpOLeayphl sl paboThl ¢ HUMU. [IpuMepsl mporpamm 06paboTKu
CTPOKOBBIX JaHHBIX.

AHHOTAIUSA JUCIHUIIIINHDBI
Teopemuueckasa mexanuka — b1.b.12

He.ﬂb O0CBOCHUA TUCHMIVIMHBI: NU3YUCHUC O6H_II/IX 3aKOHOB, KOTOPBIM IMOJYUHAIOTCA
ABWIKCHUC U PABHOBCCUC MATCPUAJIBHBIX TCJI 1 BO3SHUKAKOIIUEC ITPU 3TOM B3aI/IMO,Z[CI>'ICTBI/I$I MCKOY
TCJIaMH, a TaKXKE OBJIaICHUC OCHOBHBIMU aJITOPUTMAaMM NCCIICAOBAHUA PaAaBHOBECUA U JIBUKCHUA
MEXaHUYCCKHUX CHCTEM.

Mecto nucuuniudbl B cTpykrype OOIL: [lucuurummba «Teopemuueckaa mexanuxka —
b1.b.12» otHOoCcuTCS K 6a30BOM YacTH OJI0KA AUCHUILIIMH OCHOBHON MpodeCCHOHATBHON
oOpazoBatenbHoil mporpammsl (OIIOIT) mo npoduto Ypasnenue u nuHGopMaTHKa B TEXHUYECKUX



cuctemax HanpasneHus 27.03.04 YpasneHue B TEXHUUECKUX cucTeMax. KonnuecTBo 3aueTHBIX
€UHUL] — .

Conep:xanue pa3zaenoB: CKOPOCTh U YCKOPEHUE TOUKH, UX OMPEICTICHUE TPU Pa3INUHbIX
crioco0ax 3aJjaHus JABM)KEHUs TOUKU. 3a7jaHue IBUKeHUs TBEporo Tena. Paciipenenenue
CKOPOCTEH TO4eK abCOMIOTHO TBEPOTO TeJa B MPOU3BOJIILHOM JIBIKEHUH; popMmyia Ditepa.
BekTop yrioBoi ckopocTy TBEpIOro Tena. Bpanienue TBEpAOro Tesa BOKPYT HENOABUKHON OCH.
[Tnockoe aBwkeHue TBEPAOTO Tena. MrHOBEHHBIH LeHTp ckopocTeil. Cepuueckoe IBUKEHUE
TBEpAOro Tea. Pacnpenenenne ycKOpeHHil py MPOU3BOJIBHOM JIBKEHUU TBEPIOTO Tea.
CrnoxHoe IBHKEHHE TOUYKH. AOCOIIIOTHOE M OTHOCUTEIBHOE JIBHKEHHE TOUKH. CKOPOCTh U
YCKOpPEHHUE TOYKH B CII0KHOM ABM>KeHHU. C105)KHOE IBMKEHME TBEPAOro Tena. Kunematudeckue
ypaBHeHus Ditepa. 3akoHbl MexaHuku ['anuies — HetoTona. /[Be OCHOBHBIE 3a7a4u TUHAMUKHU
MaTepuanbHOU ToUkH. CHucreMa CUil. DleMEeHTapHbIe Ollepaliui HaJl CUCTEMaMU CHJI. MOMEHT CHIIbI
OTHOCHUTEJIBHO TOYKH U OCH. | TTaBHBIN BEKTOP U ITIaBHBIA MOMEHT cucTeMbl cuil. I1apa cuit. LienTp
TSKECTH TBEPIOTO TENa U €ro KOOPAUHATHI; CIIOCOObI HAXOXKAECHUS LIEHTPa TshKeCTH. JluHamuka
CHUCTEMBI MaTEPHAIIBHBIX TOYEK. Macca CUCTEMBI; MOMEHT MHEPIIMY CUCTEMBI OTHOCUTEIIBHO OCH.
KonuuecTBo IBHKEHUSA MaTEPUAIBHOM TOYKH U MEXaHMYECKON CUCTEMbl. MOMEHT KOJIMYECTBa
JBYDKEHUS] MaTEPUATBHON TOUYKH M MEXaHUYECKOH CHCTEMBI OTHOCUTEIBHO IIeHTpa U ocu. O0mue
TeopeMbl TuHaMUKH. PaboTa 1 MOITHOCTH cucTeMsl cuil. Kunetnueckast sHeprusi MaTepuaibHON
TOYKHU U MEXaHU4ECKOMN cucTembl; Teopema Kénunra. I[loTeHnmansHas sHEprus MaTepruaibHON TOUYKH
U MEeXaHU4YecKol cucteMbl. Teopembl 00 U3MEHEHUU KUHETUYECKOM U OJIHON MeXaHUYeCKON
SHEPTUU. AHATUTUYECKOE 3ajaHue CBsA3eH 1 uX Kiaccuduranus. CHitbl peakIuy CBI3EH.
Wneanbubie cBsa3u. [punnun JanamOepa - Jlarpanxka uis cuCTeMbl MaTepUaIbHBIX TOUYEK.
IIpuHIMIT BO3MOKHBIX ITEpEMENICHUN. AHAIMTUYECKUE YPAaBHEHHsI PABHOBECHS IIPOU3BOJIBHON
cucteMsbl cuil. O000IIEHHBIE KOOPAUHATHI U CKOpocTH. O000IIEHHBIE cUIbl. [IpUHIIUIT BO3MOXKHBIX
nepeMenIeH. Y CIIOBUE pPaBHOBECHS 1T 0000IIEHHBIX CHII. Y paBHEHUs Jlarparka BTOporo poja.
VYpaBuenus Jlarpanxa /uis cucTeM ¢ MOTEHUUAIbHBIMU cuiaMy; ¢pyHkuus Jlarpamxka. Materpan
SHEPIUH U LHUKJIMYECKUI MHTETpal ypaBHeHul JlarpaHnxka BTOporo poaa.

AHHOTaIII/Iﬂ AUCHUIIJINHBI
Cmamucmuueckue memooul ¢ unicenepuvix ucciedosanusnx - b1.B.0/1.5

Hean ocBOeHUS TUCUMILUIUHBI:

[ToryueHue TeopeTMYeCKUX 3HAHWW M IMPAKTUYECKHX HaBBIKOB B oOnacTh oOpabOTKU H
aHaJIn3a pe3yNbTaTOB U3MEPEHUN CITy4allHbIX BEJIMYUH.

MecTto nucuumimmabl B ctpykrype QOII:

Juctunnuna «Cmamucmuueckue Memoobvl 6 unxyicenepuulx uccieooseanusnx - b1.B.0/1.5»
OTHOCHUTCSI K BapUaTMBHOM 4YacTH OJOKa JUCIHUIUIMH OCHOBHOM  mpodeccroHaIbHOM
obpazoBatensHoil mporpammsl (OITOIT) mo mpodumnto Ynpasnenue U nHGOPMATHKA B TEXHHUECKUX
cucreMax Hampasienus 27.03.04 YopasieHue B TeXHUUECKHX cucTeMax. KoinuecTBO 3aueTHBIX
eIUHAL] — [.

Conep:xanue pa3ieyoB:

1.Bepossmnocmuo-cmamucmuieckutl N00X00 8 UHNCEHEPHBIX UCCAe008AHUIX

Ponp BEpOATHOCTHO-CTATUCTUYECKOTO IMOJXO0JAa B ONUCAHWU U MCCIEIOBAHUU CIOKHBIX
OOBEKTOB TIPU YCIOBUHM ACHCTBUS QJJIUTHUBHBIX IMMOMEX Ha OTKIWK, B YAaCTHOCTH, B CHCTeMax

ABTOMATUYECKOro yrnpasieHUs. COOTHOLICHUE MOHSATUN TEOPUU BEPOATHOCTEN M MaTEMAaTHYECKON



cratucTuku. [loHsTHA ciydaliHOro cOOBITHS U €ro BeposTHOCTU. Kitaccuyeckoe U CTaTUCTHUECKOe
onpeaeneHue BepoATHOCTH. [loHsATHE cilydailHON BEJIMYMHBI.

Camocmoamenvnoe usyuenue: Cioxnele coObiTuss THma «CyMMa ABYX COOBITHIN» H
«IIpounsBeaeHue AByX COOBITHI»; pacueT BEPOSITHOCTEH 3TUX COOBITHIA.

2. 3axon pacnpedenenus 6eposmHocmell C1y4auHOU 8elUYUHDL

3aKOH pachpeeNieHusT HEMPEPHIBHOW CIIy4allHOW BEIMYUHBL: (PYHKIHS PACHPEICICHUS H
(GyHKIUS TUIOTHOCTH, MX CBOWCTBA. 3aKOH pacIpeesIeHUs] BEPOSITHOCTEH JAUCKPETHOM CIydaiiHOM
BeIMUYMHBI, (opMmbl TmpencTaBieHus. PacueT BeposTHOCTEH C€ HCHOJIB30BAaHHMEM 3aKOHA
pacupeneneHus.

3. Yucnoguvle xapakmepucmuku CIy4atiHblX 6eIUYUH

UucnoBble XapaKTEPUCTUKHU CIIy4allHbIX BEJIMYMH, MOMEHTHI (Ha4aJlbHbIE U LIEHTPAJIbHBIE).
Ponp mMaTemMaTH4ecKOro OXXHAAHMS M JUCIEPCUU, KAK XAPAKTEPUCTUK LIEHTpa TPYIIUPOBAHUA U
CTENIEHW pAaCCEeMBaHUs 3HAYEHUN CIIy4ailHOM BEJIMYMHBI. MOMEHTBI BBICOKHUX IOPSJIKOB.
HeMomeHTHbIE UnCIOBBIE XapaKTEPUCTUKH.

4. Henpepvignvie u Ouckpemuvle CAYy4alHble GEIUYUHbI C MUNOBLIMU  3AKOHAMU
pacnpeoeneHus

3aKOHBI pacmpeeNieHuss BEpPOSTHOCTEH, Hambosiee pacnpoCTpaHEHHbIE B IMPAKTHUKE
MH)XEHEPHBIX MCCIEA0BAaHUN: aHAIUTUYECKUI BUI U rpapuk (QYHKIUHU IJIOTHOCTH BEPOSTHOCTU;
CBSI3b MAaTEMATHYECKOIO OXKUJAHUS U TUCIEPCUU C TapaMeTpaMH (QYHKIUU MJIOTHOCTH; MEXaHU3M
00pa30BaHUs U pealibHble NMPUMEPHl CIyYalHbIX BEUYMH C 33JaHHBIM 3aKOHOM pacIpeesIeHus;
QJITOPUTMBI T€HEPALIMU CIIyYallHbIX BEJIMYMH C 33JJaHHBIM 3aKOHOM paclpeesICHuUs.

3aKOHBI paclpeeseHUs] BEPOSATHOCTEH, HMCIOJb3yeMble B CTaTUCTUYECKHX BBIYMCICHUSX:
HOPMHPYEMBIM HOPMAJIBHBIM 3aKOH paclpelneieHus; XH-KBaapar pacnpenenenue Ilupcona, t-
pacrtipenenenue CrbroneHTa, F-pacnpenenenne Oumiepa.

Camocmoamenvnoe u3yuenue: TUIIOBBIE 3aKOHBI PACIpPEACICHUs TUCKPETHONW CIIydaiHOU
BEJIMYMHBI: OMHOMHANBHBIN, [Iyaccona, runepreoMeTpuuecKuii.

5. OcHosbl Mamemamu4eckou CmamucmuKu

Ornnuus 3a7ad  MaTeMAaTUYECKOM CTAaTUCTUKM M TeopuM BeposTHocTed. IlonsTus
reHepaibHOW COBOKYIIHOCTH M BBIOOPKM; CIOCOOBI OpraHW3alMy IPEICTaBUTEIbHON BBIOOPKH,
CBOMCTBA AJIEMEHTOB CITy4ailHOUM BHIOOPKH. OCHOBHBIC 3a7]a4l MATEMATHIYECKOW CTATUCTHUKH.

6. Cmamucmuueckoe oyeHusanue napamempos

CraTucTuyeckoe OLEHMBAaHUE IMAPaMETPOB: IMOCTAHOBKA 33Jaud TOYEUHOTO OLIEHUBAHUS,
OCHOBHBIC CBOMCTBAa TOUYEYHBIX OIICHOK: COCTOSTENIbHOCTh, HECMEIEHHOCTh, 3(P(PEKTUBHOCTS.
Br16opouHble aHANIOru LIEHTPOB IPYNIMPOBAHUS U MOKa3aTeleld paccestHUs 3HaYeHUH ciydailHoM

BETMYMHBI. MeETOoJ MaKCUMaJIbHOTO TpaBaomnoaoOus. BribopouHas olleHKa Kak cCiydaiHas



BEJIMYMHA, NOHATHE CTAaTHUCTHKH, 3aKOHBI PACIpPEACICHUS TUIOBBIX CTATHCTHUK, HCIIOJIB30BAHHE
Ta0JIML MaTEMaTUYECKON CTaTUCTUKH.

IlonsiTe WMHTEpBaIbHOM OLICHKM mapamerpa. [Iponeaypsl IOCTPOECHMS JOBEPUTEIBHBIX
WUHTEPBAJIOB JJI1 I1apaMETPOB TI€HEPAIBHOM COBOKYIHOCTH, HOPMAaJbHO pacHpelelEHHON
CIIy4ailHON BEJIMYUHBI.

Camocmoamenvroe uzyueHue. METOJ MOMEHTOB JJIs1 pacyeTa TOUEUHBIX OL[EHOK YMCIIOBBIX
XapaKTEPUCTHK.

7. Cmamucmuyeckas npogepka 2unomes

CratucTtuyeckas NpOBEpKa THUIOTE3: IOHITUS CTATUCTUYECKOH TI'MIoTe3bl (HyjeBas |
KOHKYPHpPYIOIIasi, MPOCTasi M CJOXHAas TUIOTE3bl) M KPUTEpUs MPOBEPKH rumnore3pl. OOmas
npoueaypa MpOBEPKH TMIIOTE3bl, MOHATUS KPUTHYECKOW o0sacTv, ommbok 1-ro m 2-ro poxa,
MotHocTH kputepus. Kpurepuii 3Haunmoctu Heitmana-IIupcona. Ilpouenypsl npoBepku THIoTes
OTHOCHUTEJIBHO MaTeMaTH4ecKoro oxuaaHus u jucnepcun. Kpurepum cormacus. Ilposepka
TUIIOTE3BI O TUIIE 3aKOHA PaCIpeAeIICHUs cilydaiiHoU BennuuHbl. Kpurepnii cornacus IInpcona.

9. Koppensayuonnulil anaiusz

CraTtuctuyeckoe onucaHue 00BbEKTOB. MHOroMepHbIi HOpMallbHBIN 3aKOH pacrpeieIeHus.
PacueT koBapuanuu 1 napHoro kosgduimenrta koppeasanuu. KoBapuanuonHas u KoppeisiuOHHas
Matpuilbl. YacTHbIN K03 HUIHEHT KOppesaiii. MHOKECTBEHHBIH KOA(PPHUIIMEHT KOPPEISIUH.

10. Pecpeccuonnviii ananus

[TocraHoBKa 3a1a4y, MaTeMaTH4ECKasi MOZEIb, CTAaHAAPTHBIE NPeANOoChUIKH. OnpenencHue
OLICHOK IapaMeTpoB NapHoM perpeccun. OmpeneneHue OLEHOK IapaMeTpOB MHOMXKECTBEHHOMN
perpeccun. CBOMCTBa OIIEHOK METO/Ja HAMMEHBIIMX KBaapatoB. Pacuer ormeHok oOIIeH,
PErpeCCUOHHON M OCTAaTOYHOW Jaucriepcun. [IpoBepka OCHOBHBIX T'MIIOTE3, OLICHKA aJI€KBAaTHOCTH
pPErpecCHOHHOM MOJEIM U €€ INpeacKa3aTelabHbIX CBOMCTB. IlocTpoeHHe HOBEPUTEIBHBIX
UHTEpPBAIOB. BiusHue HecoOMIofeHUs MPEeaNnoChlJIOK PErPeCCHOHHOIO aHaliM3a Ha TOYHOCTh

PE3YIbTATOB. OCHOBHBIC ITOHATHUS TCOPHHU IIJIAHUPOBAHHA SKCIICPUMCHTA.



AHHOTAIUSA JUCHHUIIINHBI

Memoovt onmumuzauuu - 61.B.J[B.2.1

Heab ocBOeHUS IMCUMILINHBI:

N3ydyeHne OCHOBHBIX MOHSTUH, MOJEJIECHd M METOJOB pELICHHS 3a7ady ONTUMH3ALNH,
NPAaKTUYECKOE OCBOCHHE AHATMTUYECKMX W YHCICHHBIX METOJOB pEIICHUS OOLICHAyYHBIX U
SKOHOMHUYECKHX 3a/1a4 ONITUMH3ALNH.

MecTto nucunumimebl B cTpykrype OOIL:

Hucuunnuna «Memoowvt onmumuzayuu - b1.B./[B.2.1» oTHOCUTCA K BapUAaTUBHOM 4YacCTH
no BBIOOpPY OJOKa IUCHUIUIMH OCHOBHOW MpO(hecCHOHANBbHOW 00pa3oBaTeIbHON IMPOrpaMMBbI
(OIIOII) mo mpodumo YmpaiaeHue u WHGOpPMATHKAa B TEXHUUYECKHX CHCTEMaxX HaIlpaBICHUS
27.03.04 YnpaBiieHHE B TEXHUYECKHUX cUcTeMax. KoimuecTBO 3a4eTHBIX eUHUIL — O.

Copneprxanue pasesios:

1. 3a0auu onmumuzayuu. Hasnauenue. Mamemamuueckue ocHogbl

Kiaccnueckne nocTaHOBKM 3ajad onTUMu3anuu: 3agadya J(unonsl m 3amaya ['epona.
DOneMeHThl JUHEeHHON anreOpbl u Teopun Marpuil. CoOCTBEHHBbIE Ynciaa U COOCTBEHHBIE BEKTOpA.
KBanparuunast popma. 3HaKOOTPEICIIEHHOCTh KBAAPATUIHON (POPMBI.

MmuoxectBa. OcHOBHble mNOHATUS U ompeneneHus. CrocoObl 3amanus. Omnepanuu ¢
MHOXECTBAaMH M WX CBOWCTBAa. DKBHUBAJICHTHOCTh MHOXecTB. Kiaccudukanusa. KontunyanbHbIE
MHOXkecTBa. [Ipumepsl. Beinykibie MHOeCTBa. Beinykinas 0000uka MHOXKECTBA.

Oynkuuu N-nepemeHHbIX. [lonsatus. OOnacts onpeaenenus. Bextop-rpaguent. Matpuna
I'ecce. Paznoxenue ¢ynkuuu B psg Teiopa W ero mpuMeHeHUE sl aHaiuu3a (YHKIIMMA.
[TpousBogHas Mo HampaBieHUIO, €€ MPUMEHEHHE NI aHaiu3a u3MeHeHus QyHkiuu. [Ipoexius
BEKTOpa-rpaguenTa. Bommykinocts pyHkuuii. CBOWCTBA BBHITYKIIBIX (DYHKIIHIA.

2. Knaccugurayus 3aoay onmumuzayuu. Ceoticmea ¢hynxkyuii

KomMnoHeHThl MaTeMaTH4eCKOM MOJENH 3a[auyd ONTUMH3AaUUH. Buabsl OrpaHuyYeHHil.
Krnaccudukanus 3aga4 onTuMU3aIMH.

3. 3aoauu onmumusayuu 6e3 ocpanuyeHu

YHUMOAANbHBIE U MYJIBTUMOJANIbHBIE (DYHKIMU. JIOKAIBHBIA U TTI00aIbHBIA AKCTPEMYMBI.
HeoOxoaumble U 1ocTaTOuHbIE yCIOBHUS dKcTpemMyMa. CTallMOHapHbIEe, KPUTUYECKHE U CEIJIOBbIE
TOYKH. AHAJTUTUYECKHUE METObI PELLICHUS.

4. 3aoauu onmumuzayuu ¢ 02PAHUYEHUAMU

3amauM ONTHMHU3ALMU C OTPAaHUYEHUSAMH B BUAe paBeHcTB. Dynkuus Jlarpan:xa. Meronbl
pemienus. Bemykisle 3agaun ontuMuszanuu. Paspemumocts. CoBMecTHOCTE. DyHKIM Jlarpanxka
3a/1a4y BBIMYKJIOro mporpammupoBanus. Teopema Kyna—Takkepa u €€ npuMeHeHHe ISl pEeIIECHUs

3ala4i ONITUMH3AalluU U IPOBCPKU PCIICHHA HAa OITUMAJIBHOCTD.



5. Jlunetinoe npocpammuposanue u C5A3aHHble C HUM 3a0aiu

JIuneilinoe mnporpamMMmupoBaHue. lIocTaHOBKM 3ajayv JIMHEWHOIO IIPOrPAMMHMPOBAHMSL.
CpoiictBa pemenus. ['eomerpuueckoe ToikoBaHue. ['paduueckuil aHanu3 YyBCTBUTEIBHOCTH.
OnopHelii 1ad. CUMIUIEKC-METOA: OCHOBHBIE MOJIOKECHHUS, aITOPUTM. AHAIN3 YyBCTBUTECIBHOCTH.
JIBolicTBeHHas 3ajaya JMHEHHOro IporpamMMmupoBaHusi. [[poOHO-IMHENHOEe HMporpaMMUpOBaHUE.
['eomeTpuyeckast uaTepripeTanus. Metonbl pemenus. TpancnopTHas 3ana4da. CoanaHcpoBaHHAS U
HecOaaHCUpOBaHHAs INOCTAHOBKU. OTambl peuieHus. llocTpoeHne HavaapbHOro IUIaHA: METOJ
CEBEPO-3allaflHOrO  yIja, METOJ MHMHHMMAIBHOro »siemeHta, Meron Porens. Onpenenenue
ONTHUMAJIBHOIO peulieHus. MeTox NOTeHUManoB. 3ajada O Ha3HA4YeHUsAX. BeHrepckuil MeTon.
Lenouncnennoe nmporpammupoBanue. [loctanoBka 3aauu. AIropuTMbl OTCeueHus. MeTo BeTBe
Y TPaHHIL.

6. Yucnennvie memoovl onmumuzayuu

[TonssTve o0 Meromax cmycka. Meroabl HYJIEBOrO, IIEPBOrO M BTOPOrO IOPSAIKOB.
Hampasnenne cnycka. Ilar cnycka. Kpurepum oxonuanuss wurepauuid. OLEHKAa CXOJHWMOCTH.
Uucnennas ontuMmuzauus 0e3 orpaHnyeHui. MeToabsl HyJI€BOro MOpsSAKa: MOKOOPPAMHATHBIN
CILYCK, METOJ 1e(OPMUPYEMOT0 MHOTOTpaHHUKA. MeTo bl IEPBOTO MOPSIKA: I'PaJIUEHTHBIN METO/,
MeTo/ Hauckopemiero cnycka. I[Ipobiema «oBparoB» U «OBpakKHbIE» METOABI. MeToJbl BTOPOro
nopsiika: metol HprooTOHA, KBa3MHBIOTOHOBCKHE METOJBI, METOJ COIPSIKEHHBIX I'PaJUEHTOB.
UucnenHas onTUMM3ALMs IPU HAIUYUK orpaHuueHuii. Meton ®@panka—Bynda. Meron mrpadHbIx
byHKLIU.

OpnnomepHast ontuMu3anus. OTpe3oK JoKaau3auuu. Y HUMoAadbHble pyHKuuu. Iloaxonsl k
JIOKaJIM3allud TOYKH 3KcTpeMyMa. MeToasl mpsimoro noucka. ONTHUManbHBIA MacCUBHBINA TOUCK.
Merton nenenus otpe3ka momnonam. Meronq @ubonauun. Meros 3010Toro cedenus. [lorpemHocTs
MeTo10B. CpaBHuUTENbHas 3()()EKTUBHOCTE METOA0B. MeTo bl MUHUMU3ALUHN TIIAJKUX (DYHKIMH.
Ycnosus npumennMoctu. Metoz 6ucekiuu. Meron HproToHa.

7. Muozoxpumepuanvras onmumusayus

Bunpl MHOrOKpuTepHanbHbeIX 3agad. [IpyHIMIBI HonMcka 00JacTH U3MEHEHHUS KPUTEpUEB.
HopmupoBanue wyacTHbIX KpuTepueB. OOWmMIl MOAXO0A K TOHMCKY ONTHUMAlIbHOTO pELICHHUS.
MmuoxectBo Ilapero. ARIUTUBHBIM KPUTEPHIl ONTUMAIbHOCTH. MyYIbTUILNIMKATUBHBIN KPUTEpUI
ONTUMAIBHOCTH.

8. Onmumu3zayus 6 ycio8usx HenoaHou UHpopmayuu

Crioco6b1 3amanust HeonpeaeneHHOCTH. CToxacTuieckass MOJEIb, CTATUCTHUECKUN MOJIEINb,
UHTEpBalIbHAs MOJENb, HedeTkas Mojaenb. (CToxacTHdeckas ONTHUMM3alMs: I0Ka3aTellb

sbdextuBHOCTH © KpuTepuit ontumuszammu. M-, D—, MD-, P- wu K-moxmenu 3amgaum



CTOXAaCTUYECKOW onTuMm3ainuu. JlomycTuMas o00JacTh CTOXACTHMYECKOW 3a7add ONTHUMH3AINU:

KECTKas IIOCTaHOBKA, BBINIOJTHCHUEC OFpaHI/I‘-IeHI/Iﬁ B CPCAHCM, BEPOATHOCTHBIC OI'PAHUYCHUS.



AHHOTAIUSA JUCHHUIIINHBI

Teopus npunamus pewenuit - 61.B./[B.2.2

Heab ocBOeHUS TMCUMILINHBI:

OcBoeHME CTYAEHTaMU OCHOBHBIX METOJOB TEOPUM MPUHATHS PELIEHUH, a TaKxKe
KOHKPETHBIX MOJIEJEH, BCTPEYAIOUIMXCA M HUCHOJB3YEMBIX B pPa3pabOTKaX COBPEMEHHBIX
BBIYHMCIIUTEIIBHBIX CUCTEM U CPEACTB aBTOMATU3AINH.

MecTto nucunumimebl B cTpykrype OOIL:

Huctumuinna «Teopus npunamus pewenuti - b1.B./IB.2.2»» 0THOCUTCS K BapHAaTUBHON
YacTH 1O BBIOOPY 0JIOKA JUCHUIUIMH OCHOBHOM MpodeccHoHanbHOM 00pa3oBaTeIbHON MPOrpaMMBbl
(OIIOII) mo mpodumo YmpaiaeHue u WHGOpPMATHKAa B TEXHUUYECKHX CHCTEMaxX HaIlpaBICHUS
27.03.04 YnpaBiieHHE B TEXHUYECKHX cUcTeMax. KomuecTBO 3a4eTHBIX eIUHUIL — O.

Copneprxanue pasesios:

1. Memooonozuueckue ocnosbl meopuu npuHAMUS peuleHul

[Ipenmer Tteopum mnpuHATHS perienuid. Knaccudukamus 3agad OPUHATHS PEIICHUH.
OcCHOBHbBIE TOHATHS CHCTEMHOIO aHajld3a M HccleqoBaHus onepauuil. Jloruueckas cxema
BbIPa0OTKM M TPUHATHS peuieHui. JleTepMUHUpPOBaHHBIE, CTOXAaCTHUYECKHE 3a/layd, 3aJadd B
YCIOBUSIX HeolpeneneHHOCTH. KputepuanbHblil s3bIK  ONUcaHUs npeanouteHuil. OmnucaHue
NPENOYTEHUH Ha s3bIKe OMHAPHBIX OTHOIIEHMH. DYHKINS BHIOODA.

2. 3a0auu ckanapHou onmumMuzayuu

OO0mass XapakTepHUCTHUKa JIMHEHHBIX 3aa4  CKaJsipHOM omTuMu3auuu. MeTtoauka
dbopmanuzanuu 3ama4d npeaMetrHoi oOnactu. IlpaBwna dopmanuzanum 3amad. MatemaTudeckas
MoO/J1eJIb TPAHCIOPTHOM 3a/1auu. AJITOPUTM pELIeHUs TPAaHCIOPTHOM 3aJjauid METO/I0M IOTEHIUAJIOB.
MareMatnueckass MOJENb 3aJa4l O HA3HAUEHUSX. AJTOPUTM pEUICHUs 3aJadyd O Ha3HAYCHMSIX
METO/JIOM MHUHHMMAJIBHOTO 3JIEMEHTA. AJTOPUTM pELICHUs 33Jaud O HA3HAUEHUSX BEHIE€PCKUM
metonoM. JluckperHele 3amgaun. OCOOEHHOCTM 3aqad IIEJIOUYHUCIIEHHOTO IPOrpaMMHpPOBAHUS
(muckpeTHBIX 3ajay). PemieHue 3amad 1eN0YMCICHHOTO MPOrpaMMHUpPOBAaHUS METOAOM BETBEM U
rpaHul. 3ajada O paHLE, METOJbl €€ pElIeHMs. 3aJaya KOMMHUBOSDKEpPA, METOIbI €€ PEIICHHUS.
Henuneitnsle 3agaun. OcoOEHHOCTH 33124 HEJIIMHEHHOTO MPOrpaMMHUpOBaHUS. MeTo/bl peleHus
3aJa4 HEJIMHEWHOTO MPOrpaMMHPOBAHUS.

3. Muozoxpumepuanvhvie 3a0auu

[ToctaHoBKa 3amaud MHOTOKpUTepualbHOro BbIOOpa. Ilapero-ontumanbHOCTh. CXeMBI
KoMmipomuccos. Meron ananusa uepapxuii. Meron ELECTRE.

4. Junamuueckue 3a0aqu npuHamus peueHui

CymHocTh  MeToJa  JUHAMH4YecKoro mnporpammupoBanus. Iloctpoenune — Moxaenu

AUHAMHUYCCKOI'0 IMporpaMMHUpOBaHUA. MapKOBCI(I/Ie MOZCIIN TIPUHATUA pCIJ_IeHI/Iﬁ npu KOHCYHOM



KOJINYECTBE ATanoB. MapKOBCKHE MOJENIN HPUHATHS PEIICHUH Npu OECKOHEYHOM KOJIMYECTBE
ATanoB. BeposSTHOCTHO-CTATUCTUYECKHWE METOAbl TPUHATHS pelieHuid. MeToapl, crnocoObl U
IIPOrpaMMHBIE CPEICTBA IIPOrHO3UPOBAHUS BPEMEHHBIX PsiioB. CTaTUCTUUECKU, HEMPOCETEBON U
HEYETKHUH MTOAXOBI.

5. llpunamue pewienuii 8 ycio8usax HeonpeoereHHoCmu

XapakTepucTHKa 3a1a4 NPUHATUSA PELICHUM B YCIOBMAX HeomnpeneineHHOCTH. [locraHoBKa
3a/1a4M IIPUHATUS PELICHMS B YCIOBUAX pUCKa. Kpurepuu NpUHATHS PELICHUN B YCIOBUAX PUCKA.
Kpurepun npuHATHS pEIICHUH B YCIOBUAX IOJHOM HeonpeneneHHOCTH. OCHOBHBIE aKCHOMBI
Teopuu nosne3HocTH. PyHkuus nozne3HoctH. IlocTpoeHue oxHOMEpHON (YHKIMM IONE3HOCTH.
[Toctpoerne MHOrOMEepHOU (PYHKUMHU TMOJIE3HOCTH. [IpuHSATHE perieHuil B yCIOBHUAX KOH(IMKTA.
[Ipenmer m ocHOBHBIE TOHATUS Teopuu urp. Kinaccudukamuss urp. XapakTepUCTHKA HWIPHI

Pemenue urp ¢ ceioBoii Toukoil. Pemenue urp 6e3 cejioBoi TOUKH.



AHHOTAIUSA JUCHHUIIINHBI

Hugpopmamuxa - b1.B./[B.3.1

Lleab ocBOeHUs AUCUMILIMHBI:

W3ydyeHre OCHOBHBIX NOHSTHM W NPUHLUIOB COBPEMEHHBIX TEXHOJIOIMH pa3paboTKu
IPUKIIAIHBIX IIPOrPaMM.

MecTto nucunumimebl B cTpykrype OOIL:

Huctunimuna «Hdugpopmamuxa - b1.B.J[B.3.1» oTHOCHTCS K BapHaTUBHON YacTH IIO
BbIOOpY OJI0Ka AMCUUIUIMH OCHOBHOM IpodeccnoHanbHOi oOpa3oBarenbHoi mporpammsl (OITOIT)
no npodunto YmnpasieHue W uH(pOpMATHKA B TEXHHYECKUX cHcTeMax HampasieHus 27.03.04
VYnpapieHue B TEXHUYECKUX cucTeMax. Koln4ecTBo 3a4eTHBIX eIUHUI] — 5.

Conep:kanue pa3aeyioB:

1. O630p Hayuno-mexnuueckou obracmu «HMugopmamuka u uHpopmayuoHusie
MEexXHON0UUY

0O0630p HayuHO-TexHUYeckoi obmactu «MHbopmaTuka 1 MHGOPMAIIMOHHBIE TEXHOJIOTHI.
[IpencraBinenue naHHBIX W uHPOpManus. ApxuTektypa u opranuzanus DBM. OmnepanuoHHbie
cuctembl. ['paduueckuii marepdeiic. ['uneprekct. KogupoBanue, cxkatue W pacrnakoBKa JaHHBIX.
World Wide Web (WWW), kak npumep apXUTEKTypbI «KIHEHT-cepBepy». Kpunrorpadus u cereas
Oe3omacHOCTb. becrpoBoHbIE 1 MOOMIIBHBIE KOMITBIOTEPHI.

2. Texnonozuu pazpabomxu npoepammmuozo obecneyeHus

OcHOBHBIE CTaHAAPTHI, MCIOJIB3YEMBIE B TPOLECCE NPOEKTUPOBAHUSA IMPOrPAMMHBIX
cpenctB. DyHKMOHaNbHBIE Mojenu. llpaBuna mnpeacraBineHus OJIOKOB MOJENM W HMX CBSI3EH.
Knaccsl TexHonoruii u 001act uX NPUMEHEHHUS.

3. OcHosHble nonodxcenuss 00beKMHO-0PUESHIMUPOBAHHO20 NPOCPAMMUPOBAHUS

OcHOBHBIE TOHATHS OOBEKTHO-OPHUEHTUPOBAHHOM pa3paboTku mnporpamm. Kiaccel u
00BeKkThl. CBOWMCTBA U METO/IBI.

4. Apxumexmypa uHCmMpPYMEeHmMaIbHO20 CPeoOCcmaa paspabomKu npocpamm

Ucropust co3nanus u pasButus cpensl Embarcadero RAD Studio. ApxurtekTypa cpemsl,
Ha3HauYE€HUE OCHOBHBIX CTPYKTYPHBIX KOMIIOHEHT. Buzyanmbuble komnonenTsl. VCL. MHTtepdeiic:
OCHOBHBbIE OKHa, rijaBHOoe MeHI. OObekTHbI uHcnekTop. Pemaktop koma. Tumbl ¢aiinos,
nogaepxxuBaembix cpenoil. [lonstue mnpunoxkenus. Crpykrypa npuioxkenuss. Ha3znauenue
ornepanuil KOMIWISALUA U KOMIIOHOBKH.

5. Uepapxusa knaccos. Hukancynayus, Hacreoosanue, noaumoppusm

Uepapxus knaccoB. HacnenoBanue, MHKANCYISITUS, TTOJTUMOPHHU3M.

6. Hcnonvzosanue o00vexkmos, coOvlmuil, CBOUCME U Memooo8 npu papabomie

NPUNOIHCEHUL



CniocoObl MpUMEHEHUs BU3YalIbHBIX KOMIOHEHT. KOMIOHEHTHI [UIsl OpraHu3aliy I1anora ¢
MoJIb30BaTeseM (BBOJ/BBIBO] JAHHBIX, BEIOODP U3 MPeAIoKeHust). KOMIIOHEHTHI U1 BBOJIa/BBIBOIA B
dainel. Opranuzarys o0OMeHa JaHHBIMU ¢ 0a3aMH JaHHBIX.

7. Co3z0anue 6 npunodcenuy Ho8blx 0OBLEKMO8, CEOLICME U MeMOo008

Co3manue HOBBIX IOJIEH, CBOMCTB, MeToA0B. Co3maHue HOBBIX KiaccoB. IlpaBuiia
nMeHoBaHus. O0IacTu ACUCTBUS MOJICH.

8. Texnonozuu 013 pabomul ¢ OAHHLIMU

[Tonstue mnatdopMmel Uit paboThl ¢ AaHHbIMH. Tpu Buaa miatdopm. CoBpeMeHHBIE
TEXHOJIOTMM XpaHEeHWsI JaHHBIX. ba3bl JaHHBIX M TEXHOJOTMU PAOOTHI C HUMH. PensuuoHHBIE
CTPYKTYpHhI 0a3 naHHbIX. CBsizu Mexay Tadnumamu. OcHOBBI si3b1ka SQL.

[Tonstue LOJ. Ilpumenenue BuUpTyanu3zauuu TMpu paboTe ¢ gaHHBIMH. OOJIavyHbIC

BeIUKCIeHHs. Padora ¢ OonbIInMu JaHHBIMH.



AHHOTAIUSA JUCHHUIIINHBI

Memoowt ungpopmamuzayuu - 61.B./[B.3.2

Leab ocBoOeHUs IMCUMIIJIMHBI:

V3ydeHre OCHOBHBIX TIOHATHW, CBS3aHHBIX C  HCIOJIB30BAHUEM  COBPEMEHHBIX
WH(OPMAIIMOHHBIX ~ TEXHOJOTMH B  3aJadaX YOPABJICHUS CIOXKHBIMH  OOBEKTAMH, IS
MOCIIEAYIOLIETO MPUMEHEHUS ATUX TEXHOJIOTUN B CUCTEMAaX YIIPaBICHHUS.

MecTto nucunumimebl B cTpykrype OOIL:

HMuctumuinaa «Memoowvt ungpopmamuzauyuu - b1.B./[B.3.2)> OTHOCUTCS K BapUaTUBHON
YacTH 1O BBIOOPY OJI0KA TUCIUIUIMH OCHOBHOW MPOQECCHOHATBHON 00pa30BaTEIbHON MPOTPaMMBbI
(OIIOII) mo mpodumo YmpaiaeHue u WHGOpPMATHKAa B TEXHUUYECKHX CHCTEMaxX HaIlpaBICHUS
27.03.04 YnpaBiieHHE B TEXHUYECKHUX cUcTeMax. KoimuecTBO 3a4eTHBIX eUHUIL — O.

Copneprxanue pasaesios:

1. OcHosHble nouamus, ceéA3aHHble C NPUMEHeHUeM UHQOPMAYUOHHBIX MEXHON02UU 8
3a0ayax ynpaenenus. Tepmunsl u onpeoeneHus

[Tonsitue wuHbopmaTuzanuun W uHbopmarmonHo TtexHomorun (MT). Hcropus WT.
WNmxenepust mporpaMMHOTO oOecrieueHus. 3amauu ymnpasieHus. Kiaccel 3aay ynpaBiieHHs 1O
CIIOHOCTH. XapaKTEPUCTUKH CJIOXKHOCTU 3ajad yrpamicHus. [loHATHE 0O0OBEKTa yIpaBICHHS.
[TorsiTre cucTeMbl. 3aa4a aBTOMATH3AIUH YIIPABICHUSI.

2. Ucnonv3osanue 0aHHbIX 8 CUCmMeMAax YNpaegienus

[Tonstue nanHbIX. OCHOBHBIE OMEpAlMU C JAaHHBIMHU. XpaHEHHWE MAHHBIX Ha (ailloBBIX
ycrpoiicTBax DopMaThl IPECTABICHUS NaHHBIX B cucteMe. l[lIkanel nmpeacraBneHus nHGOpMAUN
B CHCTeMax ympaBieHus. [IpuMepsl NaHHBIX, MPEICTABICHHBIX B pa3HbIX MmKamax. CrocoObl
npeoOpa3oBaHus KA.

3. DnekmponHvle OOKYMeHmMbl U UX UCHONb308AHUE 8 CUCEMAX YNPABLEHUS

[ToHsATHSA SEKTPOHHOTO JOKYMEHTAa M CHCTEM JJIEKTPOHHOTO NoKymMeHTooOopora (CO/).
Vcnonp30BaHne 3JIEKTPOHHBIX JOKYMEHTOB B TOCYAAapCTBEHHOM YyrpaBieHHH. O030p CpencTB
CO3MaHUS U O0PaOOTKH SIEKTPOHHBIX JOKYMEHTOB. CpaBHHUTEIbHBIN aHATH3 XapaKTePUCTUK ITUX
CPEJICTB.

4. OcHosHble n00X00bl K UHGDOpMaAmu3ayuy cucmem ynpasieHus

O0630p OCHOBHBIX MOJIXO0B K MH(POpMATHU3AINHU cUCcTeM yrpaBieHus. Opranuzamus coopa,
Bepudukanuu, HakorsieHus wuHpopmarmu. Cos3nmanue xpanwnuin gaHHbix (Data Warehouse).
OnepatuBHas aHanuTHueckas oOpaborka maaHHbIX (OLAP). MHTennekTyanbHbli aHAIN3 JaHHbBIX
(Data Mining). TTomaepxka mpunstus pemiennii (DSS). Kitaccel cucreM MOAACp KU TPUHATHS
peLIeHMI.

5. Ilpumenenue KOMnbIOMEPHLIX MOOENEU 8 CUCTNEMAX YAPAGIEHUS.



Bunbl KOMMBIOTEPHBIX MOJENe OOBEKTOB W CHUCTEM YIpaBlieHHs. MaTeMaTH4YecKHe
mozaenu. Mwmurtanumonnsie monenu. KoruutuBnbie monenu. IIpumenenue mojeneil B 3amayax
yIpaBJICHHUS.

6. Knaccol npoepammHulx cpedcme, NpUMeHseMblX 8 CUCIEeMax YnpaeieHus

Knaccsl nporpammusix cpencts. [Ipumepsl mporpaMMubix cpeactB. O630p MporpaMMHbBIX
CpPE/ICTB, OPUEHTHUPOBAHHBIX Ha pEIICHHE 3ajad yrpaBieHus. Kiaccbl 3amay, pemiaeMbIX ¢
TIOMOIIHI0 UH(POPMAITMOHHBIX TEXHOIOTHA.

7. Texnonoeuu ons pabomwl ¢ OAHHLIMU

[Tonstue mnatdopmel Uit paboThl ¢ AaHHbIMH. Tpu Buaa miatdopm. CoBpeMeHHBIE
TEXHOJIOTUM XPAaHCHHUS JaHHBIX. ba3bl NaHHBIX W METOAbl pabOThl ¢ HUMHU. PensiiroHHBIC

CTPYKTYpHI 0a3 naHHbIX. CBsizu Mex 1y Tabumamu. OcHOBBI si3bika SQL.



AHHOTAIUSA JUCHHUIIINHBI

Ilpuknaonasa cmamucmuxka - 51.B./[B.4.1
Heab ocBOeHUS TMCUMILUIUHBI:

@opMHUpOBaHUE y CTYJACHTOB 3HAHUN M HAaBBIKOB I10 NMPOBEJCHUIO cOOpa, CUCTEeMaTH3AIHH,
00paboOTKH, BHU3yalH3alMd MHOTOMEPHBIX [aHHBIX, CHOCOOHOCTH aHAJIU3UPOBATH CIIOKHbBIE
MPOLIECCHl U OOBEKTHI HA OCHOBE 3KCIEPUMEHTAIBHO MOJy4eHHONU HH(pOpMaIUH.

Mecto nucuumiaunbl B ctpykrype OOIL:

Hucuunnuna «lIpuknaonas cmamucmuka - B1.B./[B.4.1» oTHOCUTCS K BapuUaTUBHOMU
4acTH MO BBIOOPY OJI0KA TUCHUIUIMH OCHOBHOM NpodeccHoHaIbHOM 00pa30BaTeIbHON MpOrpaMMbl
(OIIOIT) mo mpodwumo YmpaiaeHue u WHGOpPMATHKAa B TEXHUUYECKHX CHCTEMaxX HaIlpaBJICHUS
27.03.04 YupapiieHue B TEXHUYECKHUX cucTeMax. KoinuecTBo 3aueTHbIX equHull — 4.

Copeprxanue pasiesos:

Lenu u 3a0auu npuxnaouou cmamucmuxu. Llxaner usmepenuu. Koppenayuonnwiti ananus

Lenu u 3aga4u NpUKIAIHON CTaTUCTUKU. OCHOBHBIE 3TAlbl PUKIIAJHOTO CTATUCTUYECKOTO
aHajgn3a MHOTOMEpHBIX HaOmonenuit. KonudecTBeHHbIE W KadecTBeHHbIE mpu3Haku. Illkamer
u3MepeHuil. Mojenn TpeAcTaBiIeHHUS IaHHBIX (BEKTOpHAs MOJIENb, MaTpHIlla «HAONI0/IeHHE-
NpU3HAK», KOPPENSLUUOHHAs MaTpulla («IpU3HAK-TIPU3HAK»), TaOMUIBI  COMPSKEHHOCTH,
pamwxupoBku). KoBapuanus u napHblii KO3QPUIHEHT Koppensuuu. MHOXKECTBEHHAsT PETrpecCus.
Kanonmueckne koppemsauuu. Pacuer koadduumenta KOppelsiuu  KaTeropu3upOBaHHBIX
NEPEMEHHbIX Ha OCHOBE Talnull comnpshkeHHOCTH. [loHsTHE paHroBoW  KOpPpPENSLHUU.
Koad¢uments! panrosoii koppemnsiiun Crnupmena n Kennamna, koagpuuueHT KOHKOpAALNH.

Knacmepuzayuu u susyanuzayus MHO2OMePHbIX OAHHBIX

[locTaHoBKa 3aAauM KJIACTEpU3ALMHM M BU3YyalIM3allUd MHOTOMEPHBIX JaHHBIX. MeTpuku
pacctossHUi M Mepbl Onm3ocTH. Mepapxudeckuil KiacTepHbI aHanu3. MeToj K-CpeaHHX.
BoisiBnenue BbiOpocoB. [Iuarpamma Trioku. MHoOroMmepHoe mkamupoBaHue. MeToJbl CHHKEHUS
pa3MepHOCTH JaHHbIX. KOMIIOHEHTHBIN aHanmu3 (METOA TJaBHBIX KOMIIOHEHT). Beruucienue
[JIaBHBIX KOMIIOHEHT M HMX T€OMETpuYecKas HHTeprpeTanus. lVcnoib3oBaHME KOMIOHEHTHOTO
aHayM3a JUIsl CHWKEHUS Pa3MEpHOCTU M BU3YyaIM3allMM MHOTOMEPHBIX NaHHBIX. CpaBHUTEIbHBIN
aQHAJIN3 METO/1A INIABHBIX KOMIIOHEHT U MHOTOMEPHOTO IIKaJIUPOBaHUS.

Dopmanvras NnOCMAaHo6Ka 3a0auu Kaaccuguxayuu. Henapamempuueckue,
cmamucmuyeckue, 38puUcmuyecKue U lo2udecKue Memoovl Kiaccugukayuu

bailiecoBckuii moaxoa K KiaccupUKaluu MHOTOMEPHBIX HabmoaeHuil. [lapamerpuueckue u
HemapaMeTpuueckue Metoabl kiaccupukauuu. I[loHsTne o00ydalmuX W SK3aMEHAIlMOHHBIX
BbIOOpOK. [lpaBuna dopmupoBanus BbIOOpPKH. CrocoObl OLIEHKH TOYHOCTH KJIACCHU(UKAIINU.

I[I/ICKpI/IMI/IHaHTHHﬁ aHaJIu3. Pacuer KOZ—)(I)(I)I/II_II/ICHTOB JIMHENHBIX AUCKPUMHWHAHTHBIX



kinaccuumupyromux  Gynknui. Pacuer k03(p(UIMEHTOB AUCKPUMHUHAHTHBIX KAaHOHUYECKHUX
GYHKIUH U1 BU3yallM3allid MHOTOMEPHBIX HaOmoneHnid. Hemapamerpudeckue, CTaTUCTUYECKHE,
IBPUCTUYECKUE W JIOTMYECKHE METOJbI KIacCH(pUKauu (MeToj OMMmKaiiero cocema, METOI K—
OmKANIINX cocelel, B3BEIICHHBIH MeETOJ K—OMMKaWIIMX coceneil, MeTOJ HOTSHIMAIbHBIX
byHKIMH, TpopUIbHbIE METOAbl, HAUBHBIM OalleCOBCKHII METOJ, METOJ BBISBICHUS JIOTHUECKUX
3aKOHOMEPHOCTE M METOJl JIepeBbeB pelieHuit). Jlorucruueckas perpeccusi.  KosiekTuBbl
pewatomux npasuwil (KPIT). Bunet KPII. Crpaterun npunsatus pemenuid B KPII. TounocTHbIe
xapaktepuctuku KPII. Tlapamerpuueckue u HemepaMeTpUueCKHE CTAaTHUCTUYECKUE KPUTEPHH.
Hcnonp30BaHre HeMapaMeTPUUYECKUX KPUTEPUEB [UIsl IMPOBEICHUS CPaBHUTEIBHOTO aHajIu3a
TOYHOCTH KJIACCH(PHUKATOPOB (KPUTEPHIl 3HAKOB, KpuTepuii Buiikokcona u kputepuit @punmana).

Memoouka nposedenus 00pabomKu u AHAIU3A PEATbHLIX OAHHbIX

COop, 00paboTka U XpaHEHUE SKCIIEPUMEHTAILHBIX JaHHBIX. Pa3BeouHbIi aHANINU3, BHIOOD

MOJCIIHU IPEACTABIICHUA JaHHbIX, 000CHOBaHHE MCTOJAa UX aHaIu3a. BepI/I(i)I/IKaI_II/IH U BajIyganus.



AHHOTAIUSA JUCHHUIIINHBI

Memoowt oopadomku oannvix - b1.B./[B.4.2
Leab ocBOEeHUS TUCHUIJIMHBI:

N3yyeHne OCHOBHBIX 9TamnoB, METOJIOB M QJITOPUTMOB NEPBUYHOTO U BTOPUYHOIO
MapaMeTpUUecKOoro U HermapaMeTpUyecKoro aHajanu3a HIKCIePUMEHTaIbHBIX JTAaHHBIX.
MecTto nucunumimHebl B crpykrype OOIL:
Hucuummuaa «Memoodwsl oopadomku oaunsix - B1.B./[B.4.2» OTHOCUTCS K BapUaTUBHOU
YacTH 1O BBIOOPY 0JIOKA JUCHUIUIMH OCHOBHOM MpodeccHoHanbHOM 00pa3oBaTeIbHON MPOrpaMMBbl
(OIIOIT) mo mpodumo YmpaiaeHue u WHGOpPMATHKA B TEXHUUYECKHX CHCTEMaxX HaIlpaBJICHUS
27.03.04 YupaBiieHHE B TEXHUYECKHUX cucTeMax. KoimmuecTBo 3aueTHhIX equHull — 4.
Copneprxanue pasiesios:
1. CnootcHol cmamudeckutl 00veKm uccied08aHus
CogepxaHue AUCHMILIUHBI M 1ENb €€ W3y4YeHUs. Bo3MOKHbIE BUIBI IKCIEPUMEHTA U
aHalM3a HAa CTAaTUYECKOM OOBEKTe. JTambl NepBHUYHOrO aHanu3a. (OCHOBHBIE  THIIBI
HKCIEPUMEHTAJIbHBIX JAHHBIX, [TOJIyYa€MBIX MPU MCCIEIOBAHUU CII0)KHOI'O CTATUYECKOT0 OOBEKTA.
3amaun  TEpBUYHOTO aHanmM3a: (QYyHKIHOHAIBHBIE TpeoOpa3oBaHus, 00pabOTKa MOBTOPHBIX
HAOII0IEHUH ¥ TPYNIIUPOBAHUE TaHHBIX.
2. Memoowl HauanbHO20 HenapamempuyecKko2o aHaiu3a
Henapamerpuueckue MeTOAbl CTATHCTUYECKOTO AaHalu3a: Ha3HA4YeHHE, OCOOCHHOCTH,
MPEANOCHUIKH, OCHOBHBIC TOHATHA. Hemapamerpudeckuid MOAXOJ K pacdeTy JAOBEPUTEIHHOTO
WHTEpBaja JJisi MaTeMaTU4YeCKoro oxuaanus. Hemapamerpuyeckue KpUTEpUU MPOBEPKHU TUIIOTE3
OTHOCUTEIIbHO TMapaMeTpoB TMOJIOKeHHs U  pa3dpoca. Hemapamerpuyeckue mokazaTenu
BEPOATHOCTHON 3aBUCHMOCTH MEX Iy HabopaMu 3MepeHHil.
3. Yucnennvie anzopummbl pecpeccuonHo20 anaiusd
Cxema IUCHEpCHOHHOIO aHalu3a M (OPMHUPOBAHUE YHUCIOBBIX MOKa3aTeled KadecTBa
OIICHUBAHUS JIMHEMHOW IO MapamMeTpaMm pPerpecCMOHHOM Mmojenu. IIpuHImn gonoaHuTENbHOU
CyMMBI KBAaJpaTOB W NOHATHE BKJaga perpeccopa. UMCIOBbIE MOKa3aTeld KauyecTBa MOJEIIH.
ANTOPUTMBI C BKIIIOYEHHEM PETPECCOPOB, HCKIIOYEHHEM pETPEcCcOpoB, cxema DPpOUMCOHA.
Peanu3anus maroBbIxX mMporenyp OIEHUBAHUS MOJICNHU B makeTe «Statisticar.
4. Memoo oucnepcuonHoeo anaiuza
Hasnauenue, nmpennocbuiku mpuMeHeHus U uaes metona. [lonstue gucnepcun daxropa.
Cxema OJHO(AKTOPHOTO IUCHEPCHOHHOIO aHalM3a: MPOBEACHHE HKCIEpUMEHTa U o0paboTka
pe3ynbraToB. [loHsATHE MOAENN AUCTIEPCHOHHOTO aHATN3a.
5. Ilepsuunbiti ananuz OaHHbIX OM OUHAMUYECKO20 00bEeKma

[TousTue BPEMCHHOI'O psaa. 33,[[8.‘-11/1 U OCOOCHHOCTH NEPBUYHOI0 aHAJIM3a BPEMCHHBIX



psAnOB. AHaJIIM3 aHOMAJIBHBIX M3MepeHuil. Hemapamerprnueckne MeTOAbl aHaIu3a HE3aBUCHUMOCTHU
OTCUETOB BPEMEHHOIO psiia: KPUTEPUM IOBOPOTHBIX TOYEK, CEpUi,  HHBEpcU. AHaiu3
CTAllMOHAPHOCTU BPEMEHHOTO psAJ1a Ha dTale NEpBUYHOIO aHAIM3a.

6. Ananuz omoenbHblX KOMNOHEHN 8PEMEHHO20 PSOa

TunuyHelii COCTaB BPEMEHHOI'O pPsifa, BO3MOYKHBIE MOJENIM BPEMEHHOIO psAla. 3ajgada
pasfesieHuss psAa Ha KOMIIOHEHTBl. AHaINW3 HaJW4Msl, CIOCOObl ONUCAaHUS U  BbIIEICHUS
aJJIMTUBHOTO TpeHJa. lcronb3oBaHWE METOAOB CIUIQXKUBAaHUS U IOJATOHKM JIMHEHMHOM 11O
mapaMeTrpaM MOJENM B 3ajJadye aHajgu3a TpeHaa. AHanu3 U BbIIEJICHHE M KoJieOaTelbHOM
KOMIIOHEHTbl. MeTo MOJNMHOMHAIBHOIO CKOJB3SIIEr0 CPEAHEro MpU aHalIu3e TpeHIa |

KO0JIe0aTEeIbHON KOMIIOHEHTHI.



AHHOTAIUSA THCHUIINHBI

Hugopmayuonnwvie mexnonozuu - b1.b.9

Leab ocBoOeHUs IMCUMIIJIMHBI:

W3yueHne  COBPEMEHHBIX  HMH(DOPMAIMOHHBIX  TEXHOJIOTUH, MPUMEHSEMBIX  MpHU
POCKTHUPOBAHUH, pPa3pabOTKe, HUCHBITAHUAX U OKCIUTyaTalldd aBTOMATU3MPOBAHHBIX CHCTEM
yIpaBIeHUSI.

MecTto nucuumimHebl B crpykrype OOIL:

Jucuunnuna «Mugpopmayuonnvie mexuonocuu - b1.b.9» otHocutTcs k 0a30BOil yactu
O50Ka JUCIMIUIMH OCHOBHOM mpodeccuoHanbHoi obpazoBarenbHoi nporpammsl (OITOIT) mo
npodpwiro  YroparineHue H HMHPOpMAaTHKa B TEXHMYECKMX cHUcTeMax HampasiaeHus 27.03.04
YnpapineHue B TEXHUYECKUX cucTemMax. Koln4yecTBo 3a4eTHBIX eUHUI] — 3.

Conep:xaHue pa3/ieJioB:

1. OcHosHble noHAmMuUA UHGOPMAYUOHHBIX MeXHOoNo2Ul. TepMunbl u onpedenenus

Omnpenenenne NOHATUN: «TEXHOIOTHSY, «uH(bOpMalMoHHast TexHonorus». Knaccupukanus
MH(GOPMALIMOHHBIX TeXHOJIOTHi. [IoHATHE )KU3HEHHOTO IMKJIa IPOTPAMMHOTO CPEICTBA.

2. O630p Hayuno-mexuuueckou obnacmu «HMugopmayuonnvie mexnonocuuy. OcHogHble
KAACCbL COBPEMEHHBIX NPOSPAMMHbBIX CUCTEM.

Krnaccel mporpaMMHBIX CHCTEM: MaTeMaTW4deckhue W TpaduiyecKue MaKeThl; TEKCTOBBIC
IPOIIECCOPBl; DJEKTPOHHbIE TaOMMIBI W TAaOMUYHBIE IPOLECCOPHI; THUMEPTEKCT; CHCTEMBI
MyJIbTUMENA; HMHTEUIEKTyalbHble CHCTEMbl. BO3MOXHOCTM NPUMEHEHHs pa3HBIX KIACCOB
IPOTPAMMHBIX CPEJICTB B 33/1a4aX Pa3HOU CIOKHOCTH.

3. I[Ipeocmasnenue oannwvix u ungopmayus. Texcmossiii u epaguueckutl unmepgelicoi.

[Tonstust wHbopMmanuu u JaHHBIX. DOPMBI MPEJCTABIECHUS AAHHBIX B COBPEMEHHBIX
KOMITbIOTEPHBIX cucTeMax. CriocoObl BBOAA U BbIBO/IA AaHHBIX. [IoHATHE MMITOpTa TaHHBIX.

4. Ilpumenenue cucmemvr MATLAB npu nposedenuu nayyno-mexuwuyeckux pacuemos u
peutenuy 3a0a4 co30aHUsl CUCMeM YNPAeIeHUs]

Hctopus co3znanus u pazsutuss MATLAB. IIate cocraBHbIX yacteil cucremsl MATLAB.
Apxutektypa cucrembl. Pasmemenne MATLAB B oneparuBHoit mnamsatu. WuTtepdeiic
TIOJIb30BATENsl: OCHOBHBIE OKHA M CHOCOOBI WX pa3MemieHus Ha dKkpaHe. OCHOBHBIE OIEpariuu
HAaCTPOMKHU crucTembl. Opranu3anus IOMOIIY MOJIb30BATENIO.

5. Cmpyxmypa sazvika MATLAB

KoHcranTsl, mnepeMeHHble, (YHKIHMH, COCIAWHUTENbHBbIE 3HAKH. THIBI MEpEeMEHHBIX.
Cranpapthbeie Gopmatsl (aiinoB. Omneparop npucBauBanusa. CrocoObl oOpaleHusl K 3JIeMeHTaM

MmaTtpull. OO6mui dopmar KoMaHi. YmpaBisiomue CTPYKTypbl. OpraHuzanus OpPOrpaMMHBIX



KOMIIOHEHT Ha M-sI3bIKE: MpOrpaMMbl clieHapuu U ¢QyHKIuH. CUCTEMHBIE M MOJIb30BATEIbCKUE
¢ynkunu. O6nacT AeicTBUS EPEMEHHBIX.

6. Opeanuzayus 6600a/6b1600a OAHHBIX 8 NPOSPAMMAX HA M-53bIKe

BreiBon mHbpopmanuu B OuHapHBIE U TeKCTOBble (aiiinbl. CrnocoObl BhIBOJA MaTpHIl U
npoTokosioB pabotel. BreiBog 2D u 3D rpaduueckux mnpencraBieHH pe3yIbTaTOB pPAaCUYETOB.
Hacrpoiika rpadukos. [Tpumepsr.

7. Paspabomka epaghuueckoco unmepgetica noivzosamens npu cO30AHUU NPUTLOHCEHUL

Metoauka co3aanus uaTepdeiica. Tunosbie KOMIoHEHTH! HHTEpdeiica. HacTpoiika cBOHCTB
KoMIOoHEeHT. CrocoObl M3MEHEHHsI CBOMCTB KOMIIOHEHT B Iporpammax. OpraHuzanus CBSI3U I10
JAHHBIM U TI0 YIIPaBJICHUIO MOy HHTepdelica c OCHOBHOU mporpaMmoil. [Ipumepsi.

8. Hcnonvzosanue 006a60uHbIX NPOOIEMHO-OPUEHMUPOBAHHBIX NPOSPAMMHBIX CPEOCmE
(ToolBoxes) npu pewenuu 3a0au ¢ MATLAB

OcHoBuble T00IBOXES, OpHEHTHpPOBAaHHBIC Ha pEIICHHE 3aJa4 IPOCKTUPOBAHUS U
uccienoanusi cuctem ynpapieHus. Kommonenra SIMULINK - na3zHadenwe, uctopusi CO3IaHHUS.
OcHoBHble cBoiicTBa. McxomHbple naHHBIE M pe3ynbTaThl pabOThl. MeToIuKa HCIONIb30BAHMS.
[Tpumepsr.

9. IlepcnekmusHvle  Hanpagnenus  paseumusi — UHQOPMAYUOHHBIX — MEXHOLOSUIL.
Ilpogheccuonanvuwiii, coyuanvHwviil U SMuUYecKull KOHMeKCm UHGOPMAYUOHHBLX MEXHOI02ULL

Bupryanuzanus. Texnomorum SOA wu SaaS. lLlentpsl o6pabotku ganubix (LIOJ).
[Mpumenenne o6mauHbix BerymcieHuit. CpeactBa OusHec-anamutuku (Bl) uw Data Mining.
CouumanbHble CEeTH. DNEKTPOHHBIA JOKyMeHT0000poT (CO/).

ConmanbHbIe W 3TUYECKUE TMOCIEICTBUS IIHPOKOTO BHEIPEHUS HOBBIX WH(OPMAIIMOHHBIX

TexHoJorui. [ToHsATHE 00 SKOHOMHYECKUX U IMPaBOBBIX ACIICKTaX I/IH(I)OpMaI_II/IOHHLIX TEXHOJIOTHIA.



AHHOTAIUSA JUCHHUIIINHBI

Teopusa aemomamuueckozo ynpasnenus - b1.b.15

Heab ocBOeHUS IMCUMILINHBI:

OOydenue CTyJJCHTOB OCHOBaM TEOPUH aBTOMATHYECKOTO YIPABJICHUS, HEOOXOAUMBIM MPU
IPOEKTUPOBAHUM, MCCIEAOBAHWU, IMPOU3BOACTBE M 3KCIUIyaTallud CUCTEM U  CpPEICTB
aBTOMAaTHU3alluyu U YIIPaBJIECHUSA.

MecTto nucunumimebl B cTpykrype OOIL:

Hucuunnuna «Teopus aemomamuueckozo ynpaenenusn - b1.b.15» otHocutcs kK 60a30Boi
gacTu 0JIOKa AUCIUILTAH OCHOBHOU MTpodeccnoHanbHOM 00pazoBatenbHOi mporpammsl (OITOIT) mo
npodpmwiro  YroparieHue W HMHPOpPMATHKAa B TEXHUYECKUX cHCTeMax HampasieHus 27.03.04
VYnpaBneHnue B TeXHU4YeCKUX cuctemax. KonnyectBo 3aueTHbIX enquHui — 11.

Copneprxanue pasesios:

1. OcHognble nousmus u NPUHYUNBL YRPAGTIEeHUs.

OcHoBHbIe MOHATHS Teopuu ympasieHus. CyniHocTs npobiem ymnpapneHusi. Coaep:kaHue
3agau ympasienus. Knaccudukanus cucrem ympasienus (CVY). IloBenenue o6wvektoB u CVY.
OOvext ympaBineHus. Tumbl OOBEKTOB M BO3JCHCTBHMA. 3amaud yIpaBieHUS OOBEKTOM.
WNndpopmanus n npunuunsl ynpasieHus. Ctpyktypsl CY.

2. Xapakxmepucmuku TUHEHbIX OUHAMUYECKUX CUCTNEM

JIunelinple HENpepbIBHbIE MOJIEHN U XapakTepuctuku CY. MareMaTrnueckast MOJIEIb «BXO/I-
BbIXOA». [IpuHIMOBI pa3geneHus (QU3UYECKHX DIEMEHTOB Ha JIUHAMUYECKHUE 3BEHBS.
Jluddepenunansuple  ypaBHEHHUs,  NepenaToyHble  (YHKIUH, BpPEMEHHBbIE,  YacTOTHbIE
XapaKTepUCTUKU CHCTEMBl M CBS3b MEXAY HUMH. Martemartuueckas MOJENb CUCTEMBbI B (opMme
CTPYKTYpPHOU cxeMbl. MUHUMAaIIbHO-(a30BbI€ CUCTEMBI.

3. Mooenu onucanus cucmem u ux npeoobpazo8arue

OnucaHue JIUHEHHBIX CHUCTEM B MPOCTPAHCTBE COCTOSIHMM: MOJENU «BXOA-COCTOSIHHE-
BbIX0/». [IpeoOpazoBanue dopm mpencraBieHus Mojeneil. CrnocoObl MOMydyeHUs] YpaBHEHUU B
IIPOCTPAHCTBE COCTOSIHUM, CBSI3b C YPABHEHUEM «BXOJI-BBIXOM).

4. Csoticmea mooenei OUHAMULECKUX CUCTEM

OcHoBHBIE cBOMCTBA JNMHENHBIX cucTeM. MHBapnantHOCTE CY. DOpMBI HHBAPHAHTHOCTH.
YysctBuTenbHOCTE CVY. @OYHKIMM UYYyBCTBUTEJIBHOCTH. YIPABIAEMOCTb U HaOJII01aeMOCTb.
Kputepuu yrmpaBisieMOCTH ¥ HaOIIO1a€MOCTH.

5. Yemouuusocmo nunetinvix cucmem

Ompenenenne ycrondmBocTH 1O JlamyHoBy. Heobxogmmoe W OCTaTOYHOE YCIIOBHE

yCTOHYMBOCTU. AnreOpanyeckue M 4YacTOTHbIE KPUTEPUU YCTOMYMBOCTU. MaTpUUHBIN KpUTEPHil.



Brinenenne o6acteil yCTOMYMBOCTH B TIPOCTPAHCTBE MapamMeTpoB. JlomycTumMbie mpeoOpa3oBaHus
nepeaaToOuHbIX (PYHKITHIA.

6. Ananuz kauecmea pe2yiuposanus

AHanmu3 KayecTBa M KOPpEKUUs JIMHEHMHBIX cucTeM. OIIEHKM KayecTBa IMEPEXOJHbIX
npoueccoB B JHHEHHbIX CVY. OmuOKd B YCTAHOBHUBILIEMCS PEXKHUME OT  YIPaBISIIOMIMX
BO3ACHCTBUM. TOYHOCTP CHCTEMBI TMpU JECHUCTBHM IMOCTOSHHBIX BO3MYILIEHHU. Merton
ko3P PuurenToB omubOok. [IpsiMble W KOCBEHHBIE METOIbI OIICHWBAHUS KaueCTBAa MEPEXOIHOTO
npouecca. YactoTHele oueHku. MHTerpansHbie kputepun kauectBa. KopHeBble METObI OLIEHKH.

7. Cunme3s IUHEUHbIX cucmem

Meroasl cunte3a nuHelHbix CY. BBeneHue B 3aKOH PeryivpoBaHUs BO3JAECHCTBUI 1O
NPOM3BOJHOW, WHTErpasy oOT OWmMOKH, 1O Bo3MymleHuio. IlociemoBaTenpHas KOPpPEKLUs.
Koppekuusi BBezeHueM o0OpaTHBIX CBs3eil. MopanbHOe ympaBieHue. MeTon JTuHAMUYEeCKOU
komreHcanuu. HaOmrogarens  cocrosHuii.  OnpeneneHue MapamMeTpoB  KOPPEKTUPYIOIIUX
YCTPOMCTB.

8. Mooenu nenuneninvix cucmem

OcHOBBI TEOpUU HENMHEWHBIX cucTteM ympaBieHus. Hemunelineie mogenu CVY («BXom-
BBIXO/», OMHCAHKUE B MPOCTPAHCTBE COCTOSHUI). MeTobl IMHEeapu3alluyu HETMHEHHBIX MOJENCH.
CucreMsl ¢ CyIIECTBEHHO HEJIMHEMHBIMU 3JIEMEHTAMH.

9. Memoo ¢hazosoii niockocmu uccied08anusi OUHAMUKU

Mertoa (a30BOro NpocTpaHCTBa, €0 BO3MOXKHOCTH M OTpaHUYEeHUs. AHAIN3 PaBHOBECHBIX
pexxumoB. Ananu3 mnoBeneHus CY Ha das3oBoil minockoctu. Ilepuoanyeckue pexumbl U
aBTOKOJIeOaHus. Metoapl crabunu3anuu peneiHbplx cucrteM. Cunrte3 ynpabieHU. CKOIb3SIIuil
pexuM. JlnHaMu4eckue cBOMCTBa CUCTEMBI B CKOJIb3sIIEM pexume. CHHTE3 CUCTEM C IepeMEHHON
CTPYKTYpoil. VIX OCHOBHBIE PEXUMBI, BO3MOXKHOCTH, orpaHuueHus. OcoOEHHOCTH IMHAMUKU
HEJIMHEWHBIX CUCTEM.

10. Hccneoosanue nepuoouueckux percumos

HccnenoBanne  NEepUONMYECKHMX  PEXKUMOB  METOAOM  rapMOHHMYECKoro  OanaHca.
["apMoHnueckast JMHeapu3alus HEIMHEHHBIX XapaKTepUCTHK. VICXONHbIE MPEANoChUIKM METOo/a
rapMoHudeckoro OanaHca. OrmpeneneHue NEPUOJUYECKHX pEIIEHHH, OIEHKa HX MapamMeTpoB
YCTOMYMBOCTH. BO3MOKHOCTH M OTPaHUYCHUSI METOIA.

11. Hccneoosanue ycmotivusocmu no JIanynogy

YeTonuuBOCTh OJIO0KEHUs paBHOBecus U ABvkeHUsA. [lepswiii Meron Jlsnynosa. Bropoii
(mpsimoit) meton JIsmyHnoBa. Teopemsl JlsmyHoBa 00 yctoitunBocTH. [Ipobiema KOHCTpyHpOBaHUS
¢bynkum JlsmyHosa.

12. Hccneoosanue abcontomuoti ycmoudusocmu HeluHeuHblx Cucmem



AOcomoTHas ycTonunmBOCTh. ['umote3bl Aitzepmana, Kanmana. Kputepuit B.M. Ilomoa
abcontoTHON ycroiunBocTu. CHHTE3 apaMeTpoB ycToiunBoi cucreMsl. Kpurepuit Yo-Hapenapsr.
Kpurepuii abcomoTHON YCTOWYMBOCTH OTpe3ka paBHOBecus. Kpurepuii LipimkuHa.

13. Cunmes Henuneunvix cucmem

CuHTe3 paBHOBECHBIX cOCTOSIHMM. OCOOEHHOCTH, BOBMOKHOCTU M OTPAaHUYEHUs CHHTE3a Ha
OCHOBE PA3JINYHBIX METOJOB — (Pa30BOI IIIOCKOCTH, TAPMOHMUYECKOTO OayaHca, JIMHeapru30BaHHbBIX

MoOJIeJIeH, KpUTEpHs a0COMIOTHOM YCTOWYHBOCTH, MIPSMOTO MeToza JIsmyHoBa.



AHHOTALIMS OUCIUILIAHBI

Mooenuposanue cucmem ynpaenenus - b1.b.16

Leab ocBoOeHUs IMCUMIIJIMHBI:

[TproOperenne CTyIeHTaAaMH HEOOXOAMMBIX 3HAHWH B O0OJACTH METOJOB IOCTPOCHUS
dbopManM30BaHHBIX MAaTEMaTUYECKHX MOJENCi OOBEKTOB YIPAaBICHUS, OCBOSCHHE OCHOBHBIX
MPUHIIMIIOB U TOJXOJI0B, MPUMEHIEMBIX B MPOIECCE pealin3allii UHCTPYMEHTAIbHBIX MOJeNeH, B
TOM 4HCJIe Ha 6a3¢ COBPEMEHHBIX TEXHOJIOTUI KOMITBIOTEPHOTO MOJEIUPOBAHHUS.

Mecto aucuumimusl B ctpykrype QOII:

Hucuummuaa «Modenuposanue cucmem ynpaeienus - b1.b.16» oTHOCUTCS K 0a30BOM
4yacTH 0JIOKa TUCIUTLIMH OCHOBHOM MpodeccuoHanbHOM 00pa3oBaTenbHoM mporpammel (OITOIT) o
npodunto YmpasineHue U HHPOpMATHKAa B TEXHHUYECKHX cHcTeMax Harpasienus 27.03.04
VYrpaBiieHre B TEXHUYECKUX cucTeMaX. KomMmuecTBO 3aU4eTHBIX eIUHUIL — 5.

Coaepixanue pasaesioB:

1. Dopmanuzosannvie npedcmagienus mooenel ONUCAHUSL OUHAMUYECKUX CUCTNeM 8
npoCmpancmee COCMOSIHULL U 00wue nooxoovl K pabome ¢ HUMU.

3amaun MonenupoBaHus cucrteM.  Krnaccugukamusi.  OCHOBHBIE TOHSTHS TEOPHH
MOJICTTMPOBaHUS. JTanbl co3fganust Mojend. (OCHOBHBIC HampaBlCHUS NMPUMEHEHUS MOJEICH B
3a/la4aX UCCIICJIOBAHHMSI W MPOCKTUPOBAHHS CUCTeM. [IpUHIUI CHCTEMHOro IOAXO0/Ja B
KOMIIBIOTEPHOM MOJICTTUPOBAHUU CHCTeM yrpaBlieHUs. DopMbl ONucaHUs MoJeneil 00bEeKTOB U
CHUCTEM C TOYKH 3PEHHUS WX BBIYMCIUTENbHON peanu3anuu. OmnucaHue Mojeneil JUHAMHYECKUX
CHCTEM B MPOCTPAHCTBE COCTOSIHUIA. METO/IbI YIIPOLIEHHUS MOAENECH.

2. Memoowl npeobpazoanus UCXOOHBIX MOOeNeU ONUCAHUSL OUHAMUYECKUX CUCmeM 8
AHANI0208Y10 CMPYKMYPHYIO U BEKMOPHO-MAMPUYHOU (hOPMY.

MatemaTuueckrue MOJIETTH MPOLIECCOB M CUCTEM B IIPOCTPAHCTBE COCTOSSHUN. CTpPYyKTypHBIE
MIPEJICTABJICHHUS] CUCTEM YIIPABJICHHS, ONMCHIBACMBIX YPAaBHEHUSMHU COCTOSTHHS. [Ipumep omucaHus
JTUHAMHUYECKOH CUCTEMBI B BEKTOPHO-MaTpW4YHOW (opme. AHAJIOTOBBIE CTPYKTYPHBIC MOJICITH
nuHamMudeckux cucteM.  CrmocoObl TOCTPOEHHUS aHAJOTOBBIX CTPYKTYPHBIX MoOJeNeil as
TUHAMHYECKHX OOBEKTOB |-r0 W 2-TO MOPSAKOB W MM OJHOCBSI3HOW JHHEHHON CHUCTEMBI,
OTMUCBHIBAEMOW ypaBHEHHEM o01ero Buja. CrocoObl MOTyYeHUsS MOJENEH ONMHMCAHHUS CHUCTEM B
BEKTOPHO-MaTpu4IHOU (hopMe U nmpeoOpazoBaHus K IPOCTpaHCTBY cocTosHuid. CranaapTHas ¢popma
OTHMCaHUS Ha OCHOBE CTPYKTYypHOI Monenu. [lomyueHue mojenu onucaHus HOpMabHOU hopMe Ha
OCHOBE PEIICHUS XapaKTEPUCTUIECKOTO YpaBHEHUS (ClIydail MPOCTHIX M KPAaTHBIX KOpHEH).

3. Ilepexoonas mampuya cocmosiHus u MampuyHas nepeoamodtas GyHKyus 0 mooenet 8

HEeNnpepbvleHOM U OUCKPEMHOM 8PEMEHU.



[IpuBenenrne HOpMaNbHOW (POPMBI OMHCAHUS JUHAMHUYECKONW CHUCTEMBl K KaHOHHYECKOU
dopme myTéM JTHMHEWHOTO Mpeodpa3oBaHMUS HAa OCHOBE MaTpHIbI Noaoous. [IpuMep kaHOHU3AINH
ypaBHeHH cocTosHUsA. Croco0 MoydeHus! YpaBHEHHH COCTOSIHUS Ha OCHOBE CTPYKTYpPHOH OJIOK-
CXEMbI MHOT'OCBSI3HOM JUHAMHU4YECKOM cUCTeMbl. [lepexomHas MaTpuIia COCTOSHUS CTallMOHAPHON
JUHEWHON auHamMHueckol cucteMbl. CrocoObl NOTY4YEHUs MEPEeXOJHOW MaTpHIbl COCTOSHHS: Ha
OCHOBE MPHOMKEHHOTO CYMMHPOBAHUSI MAaTPHUYHOW  DKCIOHEHTHI, NYyTéM  0OpaTHOTO
npeoOpa3oBanust Jlamnaca QyHIaMeHTaIbHOW MAaTpPUIBI CHUCTEMBI, Ha OCHOBE OIpEICIICHUS
COOCTBEHHBIX YHCEJ HCXOAHOM MaTpuisl coctosiHus.  [lepexogHas Marpuula COCTOSHUS
HECTallMOHAPHOW JIMHEWHOW JWHAMUYECKOH cucTteMbl. [IpuOmmkEéHHAs OlLGHKa TepeXOoaHOu
MaTpUIl C HWCIOJB30BAHMEM MaTpHuilanta. MarpuuyHas mnepenatouHas ¢ynkuus (MIID)
MHOT'OCBSI3HON JIMHEMHON TMHAMUYECKOW CHCTEMBI, olpejaeiaeHue u crnocod nonydenus. [lpumep
HaxoxnaeHnsd MII®. /luckpeTHble cucTeMsl yrnpasieHus. Buubl Mozenell JTUCKPETHBIX CUCTEM: Z-
npeoOpa3oBaHue NEpeAaTOYHOW (PYHKIMM, YpaBHEHHUS B IPOCTPAHCTBE COCTOSHUM, MepexoaHas
MaTpula, MoJenu BpeMeHHbIX psagos APCC.

4. Yucnennvie memoObl MOOEIUPOBAHUS CUCMEM, ONUCLIBAEMbIX 6 (QopMe YPaGHEeHUl
COCMOANUA; CMAHOAPMHbIE UHCMPYMEHMANbHbIE CPEOCMBA MOOEIUPOBAHUS CUCEM YNPAGIEHUS.

OO030p YHCIEHHBIX METOAOB MHTETPUPOBAHUS HEIMHEHHBIX YPABHEHUH COCTOSIHHUSA:
OJIHOIIIArOBbIE M MHOTOILIArOBBIE METOJbl MHTErpupoBaHMs, Meroabl Pynre-Kyrra, mnopsiiok
TOYHOCTH METOJIa, METOJIbl «IIPOTHO3-KOPPEKLIHs», METOJIbl ¢ (PMKCHPOBAHHBIM U NEPEMEHHBIM
11aroM MHTETPUPOBAHUS. CoBpeMEHHBIE TEXHOJOTMM KOMIIBIOTEPHOTO  MOJAEIUPOBAHUS.
CymectBytone TpeOOBaHUS M CTaHAAPThl K CIEHUAIBHOMY MHPOrPpaMMHOMY OO€CIEUEHUIO.
XapakTepUCTUKH MaKeTOB UId MozAenupoBanus cucreM ymnpasienus (LabVIEW, VisSim, MBTYVY,
Matlab/Simulink). OcoGeHHOCTH peanu3alii KOMIBIOTEPHBIX MOJICIICH TMHAMHYECKUX CHCTEM Ha
6a3e cpeactB Matlab/Simulink. Bo3moxkHOCTH TipenicTaBieHust MoJieneil TMHEHHBIX 1 HETUHEHHBIX
JUHAMUYECKUX cucteM B cpene Simulink. S-QyHKIIMM Kak MHCTPYMEHT peaju3aluu
IIPOU3BOJIBHBIX MOJCIICH.

5. Memoowvr mooenuposanusi 00beKmos u cucmem ¢ pacnpeoeéHHbiMu Napamempamu.

OOBEeKTBl M CHUCTEMBI C pacmpenenéHHbIMU napamerpamu. Kiaccuduxauus u ¢opma
maremaTnueckoro onucanus OPIL IlomydeHue mojenu ommcaHus pacupefeNEéHHOro oObEeKTa B
dbopme KpaeBoW 3aJaud Ha TPUMEpPAX MPOJOJIBHBIX KOJICOAHWN B TOHKOM CTEpKHE M OOBEKTa
TerionpoBogHocTH. Merton koHeunbsix pazHocTet (MKP) n meton xoHeunbix anementoB (MKD)
KaK OCHOBHBIE METO/bI MOJICIMPOBAHUS OOBEKTOB M CHCTEM C paclpe/ie]IeHHbBIMU MapaMeTpaMu.
OcnoBuble moHsATHS MKP: pasHocTHast ceTka, cerouHas (yHKIMS, IIa0JIOH, anmpOKCUMAIMS.
[Ipumepsl anmpoKCUMalMK MpocTeHmuX auddepeHlnaIbHbIX  ONEepaTopoB, IOTIPEHIHOCTh

anmnpoKCUMaluu.  ANNPOKCUMAIMS OJHOMEPHOTO MapaboJIMYecKOoro oreparopa IO CXeMe C



BecaMU. SIBHBII U HEABHBIN aMPOKCUMUPYIOIINI ONepaTop, ABHAS U HESIBHASI pa3HOCTHHIE CXEMBI.
Pa3HocTHas cxema MOBBILIEHHOTO MOpsiiKa TOYHOCTH. METoA NMPOTrOHKU KaK BBIYUCIIUTEIbHBIN
ANrOpUTM pEaIu3alMi HESBHOM PA3HOCTHOM CXEMbl. Y CTOMYMBOCTH METOAA IPOTOHKH.
[TocTpoeHne pa3HOCTHBIX CXEM JUIsi MOAETUPOBAHUSA OJHOMEPHOIO MapabOoIU4YecKoro oObeKTa ¢
nepeMeHHbIMH  Koddduuuentamu. Pa3HocTHas cxema Ui KBa3sWIMHEWHON mapabonnyeckoit
KpaeBoi 3amauu. Pa3HOCTHBIE cXeMBbl JUIsl MOJEIMPOBAHHS MHOTOMEPHBIX paclpeacaEéHHbIX
00BEKTOB. ODKOHOMHMYHBIE PA3HOCTHBIE CXEMbl, METOJ IIEPEMEHHBIX HANpPaBICHUN M METOJ
CyMMapHOW ammpokcumanuu. JlokanbHO-OJHOMEpHBIE PpPa3HOCTHBIE cxeMmbl. (OcoOeHHoCTH
peann3alry BbIYUCIUTEIBHBIX AITOPUTMOB, PEATU3YIOLIUX PA3HOCTHBIE cXeMbl. MaTemaTuyeckue
OCHOBaHHUSl METOJla KOHEYHBIX 3JIEMEHTOB: INPOEKIMOHHBIM M BAapUAlMOHHBIN MOJAXOABI, METOL
[anepkuna, meton Putma. OcuoBHble moHsTus MKD. [lpumep pemenus nuddepeHnuaibHoro
YpaBHEHUsI B OJAHOMEpPHOM ciiydae. JIMHEHHBIN TpeyroibHbId 31emMeHT. EcTecTBeHHas cucrema
koopauHar. IIpumenenne MKD B 3amaue temnonpoBogHoctH. Tounocts MKD u cpaBHeHue ¢
MKEP.

6. Mooenuposanue cnyyaiHvlx npoYecco8 U CUCmeMm YAPAGNeHUs Npu  CAVYAUHbBIX
8030eliCmEuUsix.

3ajaun MOJAEIUPOBAHUSA CTOXACTUYECKUX CHCTEM. MoJenu CTOXaCTUYECKHX CHUCTEM B
¢opme JlamxeBena u Mro. Pemenue nns ciydas ajiJuTUBHOIO BEKTOpa ILIYMOB. AJTOPUTMBI
OLICHKM CTAaTUCTHUYECKHX XapaKTEepPUCTUK CIy4yallHbIX 3progudeckux mnpouecco. Iloctpoenue
MOJIEJIM TeHepaTopa CIy4yallHOro IIpolecca Ha OCHOBE MHTErpajbHOIO KaHOHMYECKOIO
npeoOpa3oBanus Oenoro myma. [Ipumep omnpexneneHus neperaToyHol (GyHKIMH (HOPMHUPYIOLIETO
¢uneTpa. OnpeneneHrue CUCTEM MacCOBOTO OOCITYKMBAaHUS M OCHOBHBIE TepMHUHBI. OrmucaHue
npouecca OOCTYXUBaHHUS, €ro XapaKTEepUCTUKM M mapamerpbl.  Xapakrepuctuku CMO c
OJIHOPOAHBIM IOTOKOM 3asiBoK. VMMuranmonnoe monenuposanne CMO.

7. Hetipocemegvle mooenu OUHAMU4ecKux cucmem.

MHOroCnoiHbI MepCenTpoH M HEHPOCETEBbIE MOJAEIN TUHAMUYECKUX OOBEKTOB Ha €ro
ocHoBe. [loaxompl k ux oOydyenuto. IIpumepsl mprUMeHEHUs HEHPOCETEBBIX MOJENEH: OleHKa

sSKoOHaHa 00beKTa YIipaBJICHHA, O6HapY)KCHI/Ie HU3MCHCHUS MapaMCTpPOB 00BeKTA.



AHHOTAIUSA JUCHHUIIINHBI

Buvtuucarumenvnvie mawmunst, cucmemot u cemu - 61.5.18

Heab ocBOeHUA TMCUMILIUHBI:

W3ydyeHre OCHOBHBIX IPUHLIMIIOB OpPraHU3allMd, apXUTEKTYPHO-CTPYKTYPHBIX PEIIECHUN U
CXEMOTEXHUKH OCHOBHBIX (DYHKIIMOHAIBHBIX 3JIEMEHTOB BBIYMCIUTENBHBIX MAIIUH, CHUCTEM U
CeTe, UX CBOMCTB U XapaKTEPUCTHK.

MecTto nucunumimebl B cTpykrype OOIL:

JucuunnuHa «Betuucnumenvhvle mawunsl, cucmemol u cemu - b1.b.18» OTHOCUTCS K
6a30Boil yacTu OJOKa JUCLMIUIMH OCHOBHOM NpOQecCHOHANbHON 00pa3oBaTeIbHON HMPOTpPaMMBI
(OIIOII) mo mpodumo YmpaiaeHue u WHGOpPMATHKAa B TEXHUUYECKHX CHCTEMaxX HaIlpaBICHUS
27.03.04 YnpaBiieHHE B TEXHUYECKHUX cucTeMax. KoimuecTBO 3a4eTHBIX eUHUIL — 4.

Copneprxanue pasesios:

S cemecTp

1. OcHosHvle npeonocwiiku nepexoda om YeHMpaiu308anHbIX CUCTEM K UHDOPMAYUOHHBIM
cemsim.

2. OcHoéuvie nouamusi u onpeoeneHusl JOKAIbHbIX U 2100anvhblx cemeu. lIpomokonsl.
Aopecayus.

3. O630p pacnpocmpanennuvlx cemeticms cemesvix OC.

4. Cemesoe 060py0ogaHue JIOKAIbHLIX U 2100AILHBIX Cemell.

5. Komnvromepras cems unmepnem. Pecypcol. Hnghopmayuonno-nouckossie cucmembi.

6. Cozoanue cmpanuy WWW. etk HTML. Iopmanvhvie naamgopmor. I[lonamue
annjiema.

6 cemecTp

1. Cucmemuvl cuucnenus u aneebpa 102UKU.

OcHoBHbIE NMOHATHUS. AMIapaTHOE 0OecredeHre KOMIbIoTepa (CTPYKTypa, XapaKTepUCTUKI
KOMIIOHEHTOB). JJIEeMEHTapHbIe Jlornueckue QpyHkuuu. BeinonHeHne apudMeTndeckux onepamui.
Cuctembl sneMeHTOB 1MppoBoi TexHUKU. [loTeHumanbHble cuctemsl snemeHToB TTJI, MJIII
(KMIT). bazoseie anementsl U-HE, HE, U-UJIN-HE. BeixonHble kackasl 31eMeHTOB. OCHOBHBIE
napaMmeTpbl 3JeMeHTOB. OCOOEHHOCTH 0a3uCOB JIOTMUECKUX AyeMeHTOB. ['oHku. ['oHKM Mo BXoay
Knaccudukanus MUKpOCXEM JIOTHYECKUX 3JIE€MEHTOB IIU(PPOBOI TEXHUKH.

2. Tpuezepul.

RS- Tpurrepel, ux ocHoBHbe cBoiicTBa. Kinaccu¢ukanus tpurrepoB. PasHoBuaHoCTH
TpUrrepoB. TpUrrepsl ¢ TMHaAMUYECKUM YIIPABIEHUEM, JIBYXCTYI€HUAThIe TPUITEPhI, CHHXPOHHbBIE
Tpurrepel. D- tpurreper, DV- Tpurrepsr, T- Tpurreps, JK- Tpurrepsl, mecTH3I€MEHTHbIE

TPUTTEPHI.



3. bazosvie (hynxyuonanvusie y3ivt IBM.

Peructpbl,  MyJIbTHILIEKCOPBI,  Aemudparopsl,  mMUGpaTOpel,  MIpeodpazoBaTEIH
IIPOU3BOJILHBIX KOJOB, X OCHOBHBIE CBOWCTBA, 00jacTH mpuMeHeHus. CUETUMKM MX OCHOBHBIE
napaMeTpsl M cBoiicTBa. KommapaTtopsl, cymMMaTOpbl, HHKPEMEHTOPBI, JIEKPEMEHTOPbI, HX
OCHOBHBIE ITapaMeTPhl U CBOMCTBA.

4. Apugpmemuro-nocuueckue ycmpoucmaa.

Apudmeruko-noruueckue ycrpoiictsa (AJIY), ux xinaccupukaims, METOAbl MOCTPOCHUSI.
AJIY nns BBIOJTHEHUs oOlepaluii Haa 4YUCIaMd C (UKCHPOBAHHOW W IUIABAIOIICH TOYKOM.
[Ipencrapnenue yncen s onepamuii B AJIY.

5. OnepamusHvle u 3anomMuHaOwue yCmpoucmaeda.

OneparusHble 3antoMuHaomue yecrpoiicts (O3VY). [locTosHHbBIE 3aIIOMUHAIOIINE YCTPOMCTB
(I13VY). [Ipunauumns! GyHKIIMOHUPOBAHUS U PeaTU3aIUU.

6. Ilpoepammupyemvie 102uteckue unmezpaibHvle cxemvl U YCMpoUCmea ynpasieHus.

[IporpaMMupyeMble  JTOTMYECKME CXEMbI, HUX pa3sHOBHJIHOCTU. [Iporpammupyembie
noruueckue wmarpuusl (IIJIM), nporpammupyemsie Matpunbl joruku (IIMJI). VYerpoiictsa
yrnpasneHus 9BM. YcrpoiicTBa ynpaBieHus ¢ «0KECTKOM» JIOTUKOW U XpaHUMOMN B IAMSITH JIOTUKON

paboTHI.



AHHOTAIUSA JUCHHUIIINHBI

Texnuueckue cpeocmea aemomamuszayuu u ynpaenenusn - b1.b.19

Leab ocBoOeHUs IMCUMIIJIMHBI:

W3ydyeHne TNPUHIUIIOB TIOCTPOEHUST U HACTPOWKM aBTOMATU3MPOBAHHBIX CHCTEM
yIpaBJICHUS TEXHHUECKUMH 00BEKTaMH Ha 0a3e TUITOBBIX allapaTHBIX U MPOTPAMMHBIX CPEJCTB.

MecTto nucunumimebl B cTpykrype OOIL:

Hucuunnuna «Texnuueckue cpeocmea asmomamusayuu u ynpaeienus - b1.b.19»
OTHOCHUTCS K 0a30BOM 4acTu OJIOKa IUCIUIUIMH OCHOBHOW MpodeccHoHalbHON 00pa3oBaTeIbHOM
nporpammbl  (OIIOIT) mo mpodunro YmpasineHue W UHPOPMATHKA B TEXHUYECKUX CHUCTEMAax
HarpaBieHus 27.03.04 YnpapineHue B TEXHUYECKUX cucTeMax. KoimuecTBo 3a4eTHBIX eUHUIL — .

Conep:kanue pa3aeyioB:

1. Tunogvle cmpykmypul u cpeocmsea asmomamu3upo8aHHbIX CUCHEM

@OYHKIMOHAIbHBIE KOMIIOHEHTHl JUIs aBTOMAaTH3allMd MCCIEAOBAaHUN TEXHUYECKUX
00bekTOB. OCOOEHHOCTH MPOEKTUPOBAHMS M OCHOBHBIE TpPeOOBaHUS K aBTOMATU3UPOBAHHBIM
cuctemMaM. [IpUHIMIBI TOCTPOEHUS AaBTOMATU3UPOBAHHBIX cucTeM. OOIIas XapaKTepUCTHKA
CPEJCTB YIPAaBJIEHUS B aBTOMATU3MPOBAHHBIX CHUCTEMaX, OCHOBHbIE KpuTepuu BbiOOpa OBM s
IIOCTPOCHUS ~ aBTOMATU3UPOBAHHOM cHUCTEMBbl. ApPXUTEKTypHble BO3MoOkHOcTH OBM B
ABTOMATHU3UPOBAHHBIX CHCTEMAX.

Crpykrypa maructpanu OBM, Ha3HaueHHE OCHOBHBIX CUTHAJIOB MAarvucCTpaiv, MPUHIUIIBI
OpraHu3alluy Nepefayd JaHHBIX MO Maructpaiu, GyHKIMHM uUHTepdeiica. TexHuueckue cpencrsa
00paboTKH, XpaHEHMs, OTOOpakeHUs HHQOpPMAalMM U BBIPAOOTKM KOMAaHIHBIX BO3AEHCTBHIA.
TexHuueckue cpeacTBa MOJyUyeHUS HHPOpPMAIMM O COCTOSHUU OOBEKTa YNpaBieHMsS, AATYUKH,
U3MEpUTENIbHBIE  TNpeoOpa3oBaTeind. TeXHHYEeCKHe CpeJCTBa  MCIIOJIb30BAaHUS  KOMAaHIHOMN
uHpOpMAallUM W  BO3JCHCTBUS Ha OOBEKT YNPABJICHUS, WUCIOJIHUTENbHbIE YCTPOWCTBA,
PerylIupyoIIe OpraHbl.

2. Memoowvl u mexnuueckue cpedcmsea NpocpamMmHo20 0OMeHa OanHbimu mexncoy IBM u
yempoucmeamu ynpasieHus 00bekmom agmomamu3ayuu

[TpuHIMIBI OpraHU3alluk MPOTrPAMMHO-YIIPABIIEMOro oOMeHa JaHHbBIMH Mexay OBM u
BY. OO6mas Meronuka NpOrpaMMHOIO YIpPaBJIE€HUS BHEUIHHUMH YCTPONCTBAMU U OLIGHKH HX
coctosiHUS. TexHHuYeckue cpeacTBa 00pabOTKM, XpaHEHHs, OTOOpaxeHHs HHoOpManuu U
BBIpaOOTKM KOMAaHJHBIX BO3JAEHCTBHM. TexHHUYecKHe CcpeacTBa MOJyueHHs HHGOpMalu o
COCTOSIHUM OOBEKTa yIpaBieHHs. TeXHHYEeCKHe CpeACTBa HCIOJb30BAHUS  KOMAaHIHOH
uH(pOpMallMU U BO3IEUCTBUS HA OOBEKT YIIPABIICHNUS.

ANTOPUTMBI OJHOKAHAJIBHBIX M MHOTOKAaHAJIbHBIX H3MEPEHUI BXOJHBIX CHUTHAJIOB IIO

T'OTOBHOCTH YCTPOfICTBa HU3MECPCHMU.



3. Texnuueckue cpeocmea obmena OaHubiMu Mmedxcoy IBM u enewnumu ycmpoticmeamu
(BY) c npepvisanuem npoepammsl npoyeccopa

OOmeH naHHbIMM Mexay OBM u aBTOMaTU3MpOBAaHHOM CHCTEMON B peKUME IPEpPBhIBAHUS
TEKyIed IpOorpaMMBbl IIpoLeccopa: Haesi METOAA, IOCIEN0BaTENbHOCT NEHCTBUI IIpoLieccopa Ipu
oOMeHe, aJIropuTM, TEXHUYECKas peanu3auus uHTepdeiica aBTOMAaTU3UPOBAHHON CHCTEMBI,
porpaMMUpOBaHNe MHTep(delica aBTOMATU3UPOBAHHONW CUCTEMBI Uil OOMeHa JaHHBIMH. MeToabl
UICHTU(HUKAIIMN YCTPOICTBA, 3aTpeOOBaBIIEr0 OOCITY)KMUBAaHUE U UX TEXHUYECKAs peasin3alusl.

[IpyHUMIBI OpraHM3alMM M TEXHUYECKas peaau3alus MHOTOYPOBHEBBIX BEKTOPHBIX
npepeiBaHui. Peanusanus NPUOPUTETHBIX BEKTOPHBIX IPEPHIBAHUNM B aBTOMAaTU3MPOBAHHON
CUCTEME C INPOTrPAMMUPYEMOM JIOTMKOM YIpaBieHUs OOCIYXUBAaHUEM YCTPOWCTB. APXUTEKTYpa,
IporpaMMHasi MOJEJb U METOJUKa IPOrpaMMHUpPOBaHUs PAaOOTHI TUIIOBBIX MHPOTPAMMHUPYEMbBIX
KOHTpOJUIEPOB MpepbiBaHui. OCHOBHBIE CIOCOOBI HAECHTHU(HUKALMK BHEIIHET0 YCTPOICTBa,
3aTpe0OoBaBIIEro MPephIBAHNE MPOTrPAMMBI MIPOLECCOPA, UX OTIMYMS, JOCTOMHCTBA M HEAOCTATKH.
OcHoBHBIE (DyHKIIMOHANBHBIE 31eMeHTHl nHTepdeiica BY nns oOMeHa maHHBIMU € MpephIBaHUEM
IIporpammBel npoueccopa. TexHudeckas peanu3anns BIOKEHHBIX BEKTOPHBIX IPEPBIBAHUM TEKYILEH
IporpaMMbl Ipoleccopa npu obOMmeHe JaHHbIMH. CXema KacKaJUupOBAaHUS MPOrpaMMHUPYEMOro
KOHTpOJUIEpA MPEPbIBAHUM, AITOPUTMBI paOOTHI BEYIIETO U BEIOMBIX KOHTPOJIIEPOB.

Meroauka nporpaMMUpOBaHUs BBOJA-BbIBO/A JTAHHBIX C IIPEPBIBAHUEM IIPOIPAMMBI.

4. Texnuueckue cpeocmea CUHXPOHUZAYUU INEMEHMO8 AGMOMAMUSUPOBAHHOU CUCTIEMD.
IIpoecpammupyemvie unmepsanvhuvle maimepvi—cuemyuxu (I11AT)

Hasnauenne [IMT, npuHuounbsl paboThl, BXOAHBIE U BBIXOJHBIE CHUTHaJbl. (Cxema
MOAKIIOYEHUSI K MAaruCTpaJid AaBTOMATHU3WPOBAHHOM CHUCTEMBI, K BHEIIHUM YCTPOMCTBaM.
IIporpammuas mozaens kaHana [IUT, Bo3smoxxHbIe oneparnuu npoueccopa ¢ perucrpamu [TAT.

Cucremnsiii Taiimep—cuetunk OBM cemeiictBa IBM AT: cxema BkiIrO4eHHs Taiimepa,
Ha3HAYCHHUE KAHAJIOB, apecals perucTpoB TaiimMepa, BO3MOKHOCTH IIPOrPAMMHUPOBAHNS KaHAJIOB.
Metonuka wnunmanuzauuu kaHana I[IUT, pexxumbl pabOThl, BapUaHThl YTEHHSI COJAEPKUMOIO
CYETHOTO DJJIEMEHTA, MeTOAMKa 4YTeHHs cocTtosHMs KaHanmoB [IMT. TexHuueckue cpencrsa u
METOAMKAa CHUHXPOHH3AIMU PabOThl YCTPOMCTB B peaJbHOM BpEMEHH: CHHXPOHH3AIMs BBOJA-
BBIBOJIA JAHHBIX IPU JOCTHKEHHMM 3aJaHHOI'O MOMEHTa BPEMEHM, C IIPEPBIBAHUEM TEKYILEH
MIPOrpamMMBbI MPOLECCOPA, CUHXPOHU3AIMS MHOTOKAHAJIBHOT'O BBO/1a-BBIBOJIA JAHHBIX.

5. Asmomamusuposannvie cucmemvl HA OCHO8E YHUDPUYUPOBAHHBIX MALUCMPATLHO-
MOOYIbHLIX UHmMepgheticos

[TpuHiunel  yHUGHUKAIMM ~ CPEeACTB  compsbkeHus OBM ¢ sKcnepUMEHTalbHBIMU
ycraHoBKaMH. CTpYyKTypbl (YHKIIMOHAJIBHBIX M YNPABJISIOUIMX MOJYyJIed M MpUOOPOB HA OCHOBE

YHU(PHUIIMPOBAHHBIX CPEJCTB COMpPSKEHUs. ANMapaTHas peaqu3aus 2JIeMEeHTOB cucteM. MeToauka



MPOrpaMMHUPOBAHUS OCHOBHBIX OINepanuil B cHUCTeMax Ha OCHOBE YHU(DUIIMPOBAHHBIX CPEACTB.
ApPXHUTEKTYpbl THIIOBBIX CHCTEMBI cOOpa JaHHBIX, YIpPaBICHUS OOBEKTOM aBTOMATH3AIUH U
orepatuBHOW 00paboTku wWHPOpManuu. ArmmapaTHas peaau3alysi TUIOBBIX NPUOOPOB s
ABTOMAaTHYECKOIO0 M3MEPEHUs] M TEeHEpalud CHUTHAJOB C 3aJaHHBIMU AMIUIUTYAHO-YaCTOTHBIMU
XapaKTEPUCTUKAMH.

6. Texunuuyeckue cpedcmea obmena Oauuvimu medxcoy O3V OBM u obvekmom
A8MOMamu3ayuy 8 pexcume npsamo2o 0ocmyna ycmpoucmea k onepamuenou namamu (IL/[I1)

OO6mas opranusanus oOMeHa naHHbIMH B pekume [IJII1. Anroput™ B3auMOAEHCTBUS
nporeccopa, O3Y, xoutposmnepa IIJIIl m wuHTepdelica BHEMIHEr0 YCTPOWCTBA NpHU OOMEHE.
Metoauka 3amycka oOMeHa manHbiMH 1o KaHaimy IT/I1. OcHOBHbBIE XapaKTEPUCTHKH, PEKUMBI
pabotsl kouTposepa [TJI1, cxema cBa3u KoHTpoJiepa ¢ cucteMHor muHOM u BY. Texnuueckue
cpenctBa oomena manHbiMu B pexxume [IJ[I1 mexxny OBM u BY: ocHOBHBIE XapaKTEpUCTUKH,
pexxuMbl padboTel koHTposuiepa [1/II1, cxema cBsizu KOHTpoOIepa ¢ CUCTEMHOMN MHMHOM 1 BY.

Crpykrypa U amnmapaTHas peaju3alus OJHOKPUCTAJIBHOTO  MHKPOIPOLIECCOPHOTO
kouTposuiepa [IJII1. YmpaBineHne TEXHUYSCKUMH OOBEKTAMH U M3MEPCHUS CUTHAJIOB O0OBEKTa B
pexume TTIT.

KackanupoBanue  koutposiepoB  II/III, ocoOenHoctu  paboOTBl  OCHOBHOTO H
JIONTOJTHUTEIIbHBIX KOHTPOJUIEPOB. MeTonrKa mporpaMMUpoBanus KaHana kKoHTposuiepa ITAIT miis

peanu3anuu oOMeHa.



AHHOTAIUSA TUCHUIIINHBI

Cucmembut ynpasnenus oazamu oannvix - b1.B.0O/1.7

Heab ocBOeHUS IMCUMILINHBI:

N3yuenne OCHOB TEOpUH 0a3 npaHHbIX. DOpPMHpPOBAaHME MNPAKTUYECKUX HaBBIKOB
IPOECKTHUPOBAHUS MHPOPMAITMOHHBIX CUCTEM Ha OCHOBE 0a3 JaHHBIX.

MecTto nucunumimebl B cTpykrype OOIL:

Hucuunnuna «Cucmemwl ynpaeienus o6azamu oaunvix - bI1.B.O/.7» oTHOCUTCS K
BapHMaTHUBHOW 4YacTh ONOKa JUCHMIUIMH OCHOBHON Tpo(decCHOHANBHOW 00pa3oBaTeIbHON
nporpammbl  (OIIOIT) mo mpodunro YmpasineHue W UHPOPMATHKA B TEXHUYECKUX CHUCTEMAax
HarnpaBieHus 27.03.04 YnpapieHue B TEXHUYECKUX cUcTeMaX. KonuecTBo 3a4eTHBIX eUHUIL — .

Conep:kanue pa3aesoB:

1. Bseoenue. Onpedenenue ochognvix nousmuil. Ungopmayuonnvle cucmemvl Ha 6a3ax
OQHHUIX.

OcHoBHble TIOHATUS B obnactu 0a3 nanubeix (Bl u cuctem ympaBieHus 6a3aMu JaHHBIX
(CYBM). Komnonentsl HHPOPMAIIMOHHBIX CUCTEM Ha 0a3axX JaHHBIX. JJOKyMeHTalbHBIE CHCTEMBI.
@dakrorpadpuueckue cucteMbl. ba3pl MaHHBIX W TpeOOBaHHMS K HUM, €U HPOCKTHPOBAHUS.
OcHoBHbIE TIpoliecchl xKu3HeHHOro nukia b/l Ha cranum ux paspaborku. Ilonb3oBatenu B/l B
MH(OPMALIMOHHBIX CUCTEMAX.

2. I[Ipeomemnas obaacme UC. Konyenmyanvnoe (ungonocuueckoe) npoexmuposanue b/J.

[Tpeamernas obnacte UMC, ee neranuzanusa. MHposornyeckoe NpoeKTUPOBAaHHE U €rO
stanbl. ER-nmuarpammel. MoaenupoBanue ¢ ucnosnabzoBanueM ER-nuarpamm.

3. @ynkyuu u apxumexmypa CYBJ/].

CVYB/l, ux Ha3HavyeHue, kiaccudukanus u ocHoBHble QyHKIMH. OO00IIEHHAs apXUTEKTypa
CVYB/. Ocnosubie komnoneHTsl CYB/I. [Tognepxka nenoctHocty nanHbix B CYB/I. Tpan3akuuu B
CYBJ. ®wuszuueckas uenoctHocts bJl. BoccraHoBneHue paHHBIX. YIpaBlIeHHE JOCTYIIOM.
[TapaytenpHBI TOCTYII.

4. Mooenu oannwvix 6 CYB/I.

OOmee moHATHE MOJAENH JaHHBIX. lepapxuyeckas W ceTeBas MOJEJIU OpraHU3alu
JaHHBIX. Permsannonnas Moaens naHHbix. OTHOIIEHUS U UX CBOMCTBA. Kilroun pensimoHHON MOJENH
naHHbIX. [IpaBuia HET0CTHOCTH I PENIALIMOHHON MOJIENH JaHHBIX.

5. MaremaTtnyeckue OCHOBBI MAaHUITYJIMPOBAHUS PENILIMOHHBIMU JAHHBIMHU.

Pensiunonnas anrebpa u pensiioHHOe ucuuciaeHre. OCHOBHBIE PENSIIMOHHBIE ONEepaTOphI.
N30biTouHOCTh NaHHbIX B perstiuonHbix CYB/l. Hopmanuzanust otHomenuit. OObeKTHbIE MOETN

JTaHHBIX U noctpersannonabie CYB/I.



6. Opeanuzayus cpeovl XpaHeHusi OAHHBIX U Memoobl 00CMYNAa K OAHHbIM. A3bIKo8ble
cpeocmea CYE/].

Crpykrypsl BHemHed namsatu pensiunoHHbIX CYBJ[. Xpanenue ortHomeHuid. Metojsl
noctyna K JaHHeIM. MHIekcupoBanue nanHbix. JKypHalibl H3MEHEHUH U ciryxeOHas nHpopMarus.
SI3pikoBbie cpenactBa CYBJI. A3eik SQL. 3ampockl B pensiumonHsix CYB/l: ympasistomue, Ha
W3MEHEHHUE JTAHHBIX, Ha BBIOOPKY JIaHHBIX.

7. Muozononvzoseamenvcras paboma ¢ CYB]/].

Mpmuoronons3oBarenbckas pabora ¢ CYBJl. Mcnonb3oBanue CYB]J] B BBIYHCIHMTENBHBIX
ceTsix. Apxurtekrypa «daiia-cepBep». J[ByXypoBHEBas apXUTEKTypa «KJIHEHT-cepBep». Mopenb
YAQJIEHHOIO0 JIOCTyna K JaHHbIM. MoJeinb paclnpelesieHHOro NPWIOKEHUA. TpexypoBHEBas
apXUTEKTypa «KJIMEHT-cepBepy. Kiaccupukamuss momeneil B3auMOICHCTBUS «KIMEHT-CEPBEP.
OcHoBHble Tpynnbl pensaunoHHbix CYBJI, xapakrepuctuku ux comnocrtasieHus. CYB/ ma 11K.
Hcnonp30BaHre IpOrpaMMHBIX HHTEp(hENHCoB 10CcTyma K 0a3aM JaHHBIX.

8. Pacnpeoenennvie B/] u pacnpedenennvie CYB/I.

[lonstue pacnpenenenHoir b/l m pacnpenenennoit CYBJl. CpoiicTBa, Lenu U KadecTBa
pacnpenenennoit bJI. OcHoBHBIE TpoOIeMbl, perraeMbie B PBJ. Meroabl pacnipeiesicHus TaHHbBIX B
PB/I: dbparmenTanus u ngyonuposanue. Onepauuu ¢ nanasiMu B PBJ[. O0ecnieuenue 11e10CcTHOCTH

naHHbIX. [IpoTokon nByxha3Hoi Gpukcauu N3MEeHEHUH.


http://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B7%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85

AHHOTAIUSA JUCHHUIIINHBI

Inekmpomexanuueckue cucmemot - b1.B.0/1.8

Llesb ocBOeHMS TUCHMILIUHBI:

OOydeHne CTyIEHTOB OCHOBaM JJCKTPOMEXAHHUYECKUX CHCTEM, HEOOXOJUMBIX IMPH
IPOEKTUPOBAHUM CHUCTEM U CPEACTB aBTOMAaTH3alUu U ynpasieHus. OCBOEHHE OCHOBHBIX
IPUHIUIIOB IOCTPOEHUS SJIEKTPOMEXAHUUECKUX CHCTEM, METOJIOB UX IIPOEKTHUPOBAHUS U pacueTa.

MecTto nucunumimebl B cTpykrype OOIL:

Jucuunnuna «nekmpomexanuyeckue cucmemut - b1.B.0/].8» oTHOCUTCS K BapUaTUBHOU
qacTH 0JI0Ka JUCIUIUIMH OCHOBHOM MpodeccuoHanbHoi o0pazoBaTenbHol mporpamMmsl (OITOIT) mo
npodpwiro  YroparineHue H HMHPOpMAaTHKa B TEXHMYECKMX cHUcTeMax HampasiaeHus 27.03.04
VYnpaBieHue B TEXHUYECKHX cucTeMax. KoanuecTBo 3a4eTHBIX €MHHULL — 5.

Copneprxanue pasesios:

1. Onexmpomexanuueckue cucmemvl. Hasnauenue. Ilpunyunvr nocmpoenus. Tepmumnsl u
onpeoeneHus

DJeKTpoMeXaHUYecKass CHUCTeMa KaK COBOKYIMHOCTb JJIEKTPUYECKOW U MeXaHUYeCKOU
CUCTEM. 3aJaud U CIOCOOBI YIPABJIEHUS KOOpAMHATAMM 3JIEKTPOMEXAHHUYECKOH CHUCTEMBI,
MOMEHTOM M CKOPOCTBIO [JBHKEHHS, IIOJIO)KEHUEM HCIOJHUTENbHOrO opraHa. CTpykTrypa u
KOMIIOHEHTHI YIPABIISIEMOU 3JIEKTPOMEXAHUYECKOU CUCTEMBI. Knaccugukanus
AJIEKTPOMEXAHUYECKUX CHUCTEM aBTOMATHYECKOro ymnpanieHHsd. DyHKIHMOHAIbHBIE OJIOK-CXEMBI.
TpeboBanust k cucreme. @opMynupoBka TpeOoBaHUN K (QYHKIMOHAIBHBIM Ookam. BriGop
YHU(QUIIMPOBAHHBIX U pacyeT MHAMWBHUIYaJbHbIX (YHKIMOHAJIBHBIX OnokoB. Hactpoiika
AIIEKTPOMEXAHUYECKUX CUCTEM.

2. Memoouka 6b100pa ucnoIHUmMeNbHO20 08Ucames U pacyema peoykmopa

Harpy3ouHnsle quarpaMMsl 1Burareneid. Meroanka BpiOopa TUIIOpa3Mepa UCTIOIHUTEIBHOTO
AJIEMEHTAa CHCTEMbl Ha 0a3ze JBUTaTess MOCTOSHHOI'O TOKa C HE3aBUCHUMBIM BO30YKIEHHEM, OO
ACMHXPOHHOTO JIBYX(pa3HOTO [BHUraTells U OIpeAeJeHHe MepellaTOYHOTO 4YHCiIa CHUJIOBOTO
penykropa. OueHka TpeOyeMbIX IapaMeTpoB CHUJIOBOTO  PEIYKTOpa, 00ECIeYMBarOIIEro
MUHHMAJIbHBI CyMMapHbBII NpHUBEIEHHBIA K Bally JBUTaTells MOMEHT HHepuuu. OnpenencHue
apaMeTpoB  DJIEKTPOMEXAHUYECKMX  XapaKTepUCTUK IO JIaHHBIM  KaTajora. MexaHuka
AIIEKTPONPUBO/IA.

3. Ilpunyunvl nocmpoenus u peanusayuu 3aMKHYMuIX IAEKMPOMEXAHUYECKUX CUCTNEM

[TpuHIMOBI TOCTPOEHHUST W peaNu3ali 3aMKHYTBIX 3JEKTPOMEXAHWYECKUX CHCTEM.
[IpyHuMNBl  MOAYMHEHHOTO  perynupoBaHus. HesaBucumoe ympaBieHHEe  KOOpPAMHATAMHU.
Cratnyeckue U TUHAMUYECKHE XapaKTePUCTHKHU.

4. TpaH3ucm0prle ycuaiumenu MowyHocmu



TpaH3uCTOpHBIE  yCHUJIUTENM MOIIHOCTH. PaboTa ABYXTakTHOTO  YCHJIMTENS  JUIS
IByX(a3HOrO AaCHMHXPOHHOTO JABHraTens. PacyeT MOCTOBOrO YCWIMTENS JUIi JBUTATEIs
IIOCTOSIHHOT'O TOKa.

5. Ilpoexmuposanue credsauwux cucmem

Cnepsiiine cuctembl. TpeOoBanust k cheasmuM cucreMaM. OCOOCHHOCTH aHanu3a |
CHHTE3a CIEIALIMX CHUCTEM M CHCTEM MpPOrPaMMHOTO peryiupoBaHus. Breibop kosd¢uinuenrta
YCUJIEHUS PA30MKHYTOM CHCTEMbI. XapaKTEpUCTHUKU HECTAOWJIM3MPOBAHHONW PpPa3OMKHYTOH
cuctembl. Ilokazarenu kadectBa 3aMkHyTOM cucteMbl. JKemaembie JIAUX. Koppekuusi cucteMbl
nociefoBarebHas, TUOKas U JKecTKas OOpaTHbIE CBSI3U Qduznyeckas  peanu3anus
KOPPEKTUPYIOIIHUX YCTPOUCTB.

6. [Ipomvluinennvie pe2yasamopol

[TpombinieHHble  perynsTopbl. Peanu3anus THUHOBBIX 3aKOHOB PEryJIMPOBAHUS B
MPOMBIIUICHHBIX PErynsaTopax. MeTosbl U 0COOEHHOCTH pacyueTra JIOKATbHBIX CHUCTEM aBTOMATHKU.
TUnoBbIe CTPYKTYPHI TPOMBIIIJICHHBIX JIOKATBHBIX CUCTEM PETYITHPOBAHUS.

7. Ocobennocmu OUHAMUKY HETUHEUHBIX U OUCKDEMHbBIX JJIeKMPOMEXAHUYECKUX CUCTNEM

Yyer HEeNMMHEHHOCTH XapaKTePUCTHK SJIEMEHTOB CHUCTEMbl. BrusHue HachIlleHUs Ha
YCTOMYHMBOCTh U TEPEXOJHBIA MpoLEecC. YCIOBHUE CYIIECTBOBAHMS aBTOKOJeOaHUN B CHCTEME C
mopToM. BimsiHMEe CyxXOro TpeHUsS Ha CTaTUYECKYIO OMIMOKY M MEPEeXOIHBIN mporecc. YcloBHE

CYIIIECTBOBaHMs aBTOKOJ€0aHUI B CUCTEME C KBAHTOBAHUEM I10 YPOBHIO U 110 BPEMEHHU.



AHHOTAIUSA JUCHHUIIINHBI

Muxkpokonmponnepot u mukponpouyeccopwl 8 cucmemax ynpaeienusn - b1.B.0/1.9

Leab ocBoOeHUs IMCUMIIJIMHBI:

W3ydyeHne  TEXHOJOTMM NPUMEHEHHS MMKPOIPOLECCOPOB B CHUCTEMAX YIPABICHUS
TEXHUYECKUMU OOBEKTAMH UM TEXHOJOTHUYECKUMH TPOLECCaMU, NPOCKTHPOBAHUS CUCTEM
yrpaBieHus Ha 6a3e MUKPOKOHTPOJUIEPOB U MIPOMBIIITICHHBIX JIorndeckux KoHTposuiepos (IJIK).

MecTto nucunumimebl B cTpykrype OOIL:

Jucuumnuna «MukpoKkoHmpoanepvl u MUKpORpOUeccopvl 6 CUCHEMAx YNpPaeieHus -
b1.B.0/1.9» oTHOCUTCS K BapuUaTHBHOW YacTW OJIOKa AMCIMILIUH OCHOBHOW IMpodeccHoHATbHOMI
obpazoarenbHoi porpammsel (OITOIT) mo mpodrtro Ynpasnenue u nHGOpMATHKA B TEXHHYECKHX
cucreMax Hanpasienus 27.03.04 YnopasieHue B TEXHHMUECKHX cucTeMax. KonmuecTBO 3aueTHBIX
eIUHUIL — O.

Copneprxanue pasaesios:

1. Obracmv npumeneHUss MUKPONPOYECCOPO8 U MUKPOKOHMPOJLIEPOS 8 A8MOMAaMUKe.

[IpuMeHeHre MUKPOIPOLIECCOPOB M  MHUKPOKOHTPOJUIEPOB B JIOKAJIBHOM aBTOMAaTHKE.
Pacnipenenennsle cuctemsl, 0011Ie€ MOHATUE O CUCTEMAX JUCIETYEPCKOTO KOHTPOJISI U YIIPABICHUS
(CAKY) u mecra npUMEHEHUsT MUKPONPOLIECCOPOB U MUKPOKOHTPOJUIEPOB HUX. KOHTposbHBbIE
IYHKTBl TEJIEMEXaHUKH.

2. Muxpoxonmponnepul DirectLOGIC 205 ¢pupmer KOYO.

baza xontpomnepa DL205. Llentpanshbiii mporneccop DL240. Moaynu BBoja/BBIBOJA.
S3b1k peneitnoit nectuuunoi noruku (RLL, Ladder) muxpomnporneccopa DL240.

3. Muxponpoyeccopwl nepconanvrvix IBM-PC cosmecmumbix KoMnvlomepos.

CoctraB u npuHuun pabotsl LIITY. Meronsl yBenuueHus npousBoautensHoctu LIITY.
CrpykrypHas cxema MuKpormporeccopa Intel 8080.

4. Onepamusnas namams u ycmpoucmea XpaneHus uH@hopmayuu.

[TonmynpoBonHukoBas nuHamudeckas namsate (DRAM). IlonynpoBogHuKoBasi cTaTHUecKast
namiate (SRAM). @eppuroBast namsats. dDeppomarautHas namsiate (FeERAM). ®dmsu-namsrs.
3arnoMuHaIOUIME YCTPOICTBAa HA OCHOBE MarHUTHBIX JUCKOB.

5. Uumepdgheticor cesazu.

Unrepdeiic RS232. UnTtepdeiic RS485. [lepenaua nanubix mo RS232 u RS485. Unrtepdeiic
USB. Ilepenaua nannbix mo USB. Ethernet. MogemHoe coenuHenue.

6. Muxporxoumpoanepvr CP1L ¢pupmur Omron.

VYerpotictro TTJIK CP1L. Hymeparus Touek BBoaa/BeiBoga. OCOOCHHOCTH sI3bIKA PEICHHON

JIECTHUYHOM JIOTHKH KOoHTpoJutepoB CP1L.



AHHOTAIUSA JUCHHUIIINHBI

Aemomamusupoeannvie ungopmayuonno-ynpasaarwuiue cucmemst - b1.B.0/1.10

Leab ocBoOeHUs IMCUMIIJIMHBI:

N3yuenne cHUCTEMHOr0 aHajau3a M CHUHTE3a CIOXHBIX CHCTEM  JUIS TOCJIEAYIOIIETO
NPUMEHEHHUS TpuU pa3paboTKe ¥ IKCIUTyaTallid aBTOMAaTHU3WPOBAHHBIX MH(POPMAIMOHHO-
ynpasisonux cucreM (AUYC).

MecTto nucunumimebl B cTpykrype OOIL:

JucuuminuHa «Aemomamuzuposannvie UHGOPMAUUOHHO-YRPAGIAIOUIUE CUCIEMbL -
b1.B.0/1.10» otHOCUTCS K BapUaTUBHOM YacTh OJIOKAa TUCIUILUIMH OCHOBHOH MpO(decCHOHATBHOM
obpazoarenbHoi porpammsel (OITOIT) mo mpodrtro Ynpasnenue u nHGOpMATHKA B TEXHHYECKHX
cucreMax Hanpasienus 27.03.04 YopaBieHue B TEXHMUECKMX cucTeMax. KonmuecTBO 3aueTHBIX
eauHHUIl — 6.

Copneprxanue pasaesios:

1. Obwasa xapaxmepucmuxa AUYC.

HenyktuBHbIl Xapaktep oOmeil Teopun cucteM. OCHOBHBIE UA€U HHTETPALIUU.
Opranu3anus TEXHOJIOTHYECKOTro mpolecca pa3padoTKu.

2. CucmemHulii no0xo0 u nociedosamenvrhocms pazpabomru AUYC.

OcHOBHbIE  KOHIENIMU METOJOJIOTHUM CHUCTEMHOIro aHanu3a. Merogonorunyeckue
HAIPaBIIEHUs, CBSI3aHHBIE C M3YYEHHEM CHUCTEMHBIX OOBEKTOB. XapaKTEPUCTUKU HEPAPXHUECKOI
cUCTeMbl. THIBI OPTaHU3AI[MOHHBIX CTPYKTYP YIPaBISAIOMUX cucTeM. OnucaHue uepapxuueckoit
CHCTEMBbI KaK MHOT'OCIIOWHOW CUCTEMBI.

3. IIpunyunvl pynxkyuonuposanus uepapxuieckux AUYC.

[TonsTe nokambHBIX moAcCHCTeM. HMH(pOpMalMoHHBIE CBSI3U MEXIY IMOACHUCTEMaMH B
cocTaBe Hepapxuieckoi ympasistomieil cuctembl [locTynmaT coBmecTUMOCTH. [IpuHIUOBL KO-
opauHarwu. KoHTypHas TEeKOMITO3UITUS CUCTEM YIIPABIICHUS.

4. OcnosHule npodemvl, peuwiaemole npu paspabomke AUYC.

KommiekcHOe COBepIIIeHCTBOBaHUE YIpaBieHHs. MexXypoBHeBass M BHYTPHYPOBHEBas
uHTEerparus. BpIOOp cpeAcTB MPOEKTHPOBAHHS W OpraHM3alu cucteM. BpiOop cmocoba u
perjiaMeHTa B3auMOCHCTBUS. TEeXHOIOTHS CUCTEMHOTO YITPaBJICHUSI.

5. Ocobennocmu AUYC peanvroeo epemenu.

OTnuuuTenbHble OCOOEHHOCTH AalTOPUTMOB ympaBieHus. DyHKIMOHATbHAsI CTPYKTypa
coopa maHHBIX W ymnpaBieHUs. KOMIIOHEHTHI CIOKHOW COBPEMEHHOW CHCTEMBI YIIPaBICHUSI.
Cucrema yrpaBieHUs ¢ OTKPBITOM apXUTEKTYPOM.

6. Humennexmyanuzayua AUYC.



CTpyKTypa CHCTEMHOT'O NPOEKTUPOBAHUS KaK YEJIOBEKO-MAIIMHHON CUCTEMBI. DKCIIEPTHBIE
CHCTEMBI peajbHOro BpeMeHH. CXxeMa SKCIIepTHON CUCTEMBI U ee 6a3a 3HaAHUU.

7. Ilepcnekmusnvle ungopmayuonuvie mexronocuu npoekmuposanus AUYC.

CoBMelieHre MoJeI MPeAMETHON 00acTi ¢ GpopMalbHONW MOJENbIO pelIaeMoi 3a/1adi.
3amaHue ¥ KOHTPOJb pekuma 00paboTku MHGOPMAlUMU IO COCTOSIHUIO JaHHBIX. TeXHOJIOrus
MHOT'OIOJIb30BATEIBCKOT0 KIMEHTCKOTO J0CTyna. VHTerpupoOBaHHBIE CHUCTEMBI, OOBEIUHSIIOIINE
BCE YPOBHHM YIIPABJIEHUS IPOU3BOJCTBOM.

8. Ilepcnexmusenvle nanpasnenus pazeumusi AUYC.

[IpumeHenue uled  CHHEPreTUKHU. [IpyHIMIIBI  MOCTPOEHHUS  OTKA30yCTOMYMBOMU
pacnpeneneHHol cTpykTypbl. CpeacTBa NpOrpaMMHUpPYEMONl aBTOMAaTHKU € IEpecTpanBaeMoi
CTpYKTypoil. MHCTpyMeHTalbHblE KOMIUIEKCHl aBTOMAaTHU3WPOBAHHON pa3pabOTKHU JIOKAJIbHOTO

YIpaBJICHUA.



AHHOTAIUSA JUCHHUIIINHBI

Cucmemmnoe npocpammnoe ovecneuenue - 61.B.0/1.11

Leab ocBoOeHUs IMCUMIIJIMHBI:

N3yueHne COBpPEMEHHBIX  OINEPALMOHHBIX CHUCTEM M CUCTEMHOTO  MPOrPaMMHOIO
obecrnieueHus (KOMITUISITOPOB U MHTEPIPETATOPOB): UX HA3HAUCHHUS, TOHITHIA, IPUHIIMIIOB PaOOTHI,
CPEJICTB HACTPOMKHU M METOAOB IIPOrPAMMUPOBAHHS.

MecTto nucunumimebl B cTpykrype OOIL:

Hucuunnuna «Cucmemnoe npozpammuoe obecneuenue - b1.B.O/.11» otHOCUTCA K
BapHMaTMBHOW YacTh ONOKa JUCHMIUIMH OCHOBHON mpo(decCHOHANbHOW 00pa3oBaTeIbHON
nporpammel  (OIIOIT) mo mpodumnro YmpaBienHue W HMHPOPMATHKA B TEXHHYECKHUX CHCTEMax
HarnpaBieHus 27.03.04 YnpapieHrue B TEXHUYECKUX cUcTeMaX. KoJMuecTBO 3a4eTHBIX eUHUIL — .

Copneprxanue pasesios:

1. Ocnognvie nousmus onepayuoHHvIX cucmem U CUCMEMHO20 NPOCPAMMHO20 obecnedenus

Omnpenenenue onepaluoHHON cucTeMbl. [loHATHE BHIMUCIUTENBHOTO Ipoliecca U pecypcea.
OcHoBHBIE BUJIBI pEeCypcoB. AmmapaTypa COBPEMEHHBIX BBIYHUCIUTENbHBIX MAIIMH U KOMILIEKCOB.
Oynkiun OC. CucrtemHbie BbI3OBBL. Kiaccupukamus OmepalMoOHHBIX CHCTEM: OTHO33JadyHbIe
MOHHMTODPBI, TIAKETHBIE MOHHTOPBI, MYJbTHIpOrpaMMHBIe TmaketHele OC, JAMaIoTOBBIC
MHoronoib3oBaTenbekue OC, OC peanpHoro BpemeHu. Crpykrypa OC. OcCHOBHBIE 3Taribl
pazsutusi OC.

2. IIpoyeccvl u nomoku

OCHOBHBIE TOHSATHS, COCTOSIHUE ¥ peajau3alus TMPOIECCOB: MPOUEAYPhl CO3/IaHuUs,
3aBEPIICHUS], TIEPEKITIOUEHUsT MporieccoB. OCHOBHBIE TOHSATHS M peaiu3alliu TIOTOKOB: B sIpe,
B IIPOCTPAHCTBE MOJIL30BATENsI, CMEIIaHHAS peann3alus. BemmpiBaroye NoTOKH.

MesxmnporieccHoe B3aumojieiicTBue. COCTOSIHME COCTS3aHMS, KpUTHYECKas o01acTb |
npaBuia padoTsl ¢ Hel. Cemadopsl. [IpobiieMbl MEXITPOIIECCHOTO B3aUMOICHCTBHUS.

3. Vnpaenenue npoyeccamu u nomoxamu

[[nanupoBaHne u JUCHeTYEpU3AlMsl TPOIECCOB M 3adady. Buabsl ©  anroOpUTMBI
TUTAHUPOBAHMS B CHCTEMax IMaKeTHOM 0OpabOTKHM M B MHTEPAKTUBHBIX cUcTemax. [ImaHupoBaHue
MMOTOKOB.

[Tonstue B3aUMOOJIOKMPOBKH. VYcnoBus B3aUMOOJIOKMPOBKH, BBITPYXKaeMbIe
U HEBBITPYXaeMble pecypchl. MoaenupoBaHue B3aUMOOIOKHPOBOK. OOHApyKeHHE U YCTpaHEHUE
B3aMMOOJIOKUPOBOK. BBIX0/] 3 B3aUMOOIOKUPOBKH, N30€KaHUE B3aMOOIOKUPOBOK.

4. Vnpaenenue namsamoio

Bunet w wepapxus maMaTH. MeXaHU3MBI yIPaBICHHWS TaMIThl0O B CHCTEMaXx,

HC UCIOJIB3YIOIHNX IMOAKAYKY U CUCTEMAX, UCIIOJIb3YHOIIUX swapping IIOAKAYKY.



BuptyanbHoe agpecHoe NMpOCTPAHCTBO, OpraHU3alys BUPTYaJIbHOW MaMATH. AJITOPUTMBI
3aMeleHus cTpaHull. Pactipenenenue oneparuBHoi namsaTi B coBpeMeHHbIX OC.

5. @aiinosvle cucmemvl. Ynpasienue 66000M/8b16000M

[Tonstue daitna. Tunsr daitios, aTpudyTh! (aitioB u onepamuu ¢ gpaiiamu.

Karanoru, onepanuu ¢ kaTajioramu, peaiu3aius KaTaloros.

OyHKIUH, CTPYKTYpa U peanu3anus GaiioBoil CUCTEMBI.

daiinosas cucrema FAT. daiinosas cuctema NTFS. OcnoBabie otiinumns FAT u NTFS.

OcHoBHBIE TIOHATHS W KoHIenuuu BBoja/BeiBoga B OC. VYcrpoiicTBa BBOJa/BBIBOJA,
KOHTpPOJUIEPbl yCcTpOHCTB. OCHOBHBIE THIIBI B3aMMOJCHCTBUS C YCTpPOWCTBaMHU BBOA/BBIBOJA:
CUHXPOHHBI M ACHMHXPOHHBIN BBOJI/BBIBOJ; BBOJ/BBIBOJ] IO MPEPHIBAHUSAM; MPSIMON JTOCTYI
K mamstu. [IporpammHoe obecrieueHre BBOa/BBIBOIA.

Taiimepsl. AnimapaTtHoe U IPOrpaMMHOE 0OecTieYeHUE TaliMepOoB.

6. Apxumexmypa, QyuKyuu U 0COOEHHOCMU NOCMPOEHUS COBPEMEHHLIX ONEePAYUOHHBIX
cucmem

CoBpemennbie oneparmonnbie cuctembl: Windows, UNIX, Android. OcHOBHBIC TIOHSATHS.
OcHOBHbBIE KOMIIOHEHTHI U (PYHKIIUU. APXUTEKTYpa U 0OCOOEHHOCTH OCTPOCHHUSI.

7. Cemesvie onepayuontvle cucmemsl. MHoconpoyeccoprvie U MHO2OMAUUHHbLE CUCTEMbL

CereBble onepanmoHHble cucTeMbl. CeTeBbIe CITY)KOBI M MTPOTOKOJIBI. Opranu3anus padoThl
B CETH. AIMapaTHOE W MPOTrPAMMHOE OOECTICUeHHE.

MynsTUIIpOlIECCOPHOE  ammapaTHoe  oOecmedyeHuWe.  TUMBI  MyJIBTHUIIPOLIECCOPHBIX
OTEpAIlMOHHBIX  cucTeM. [lmaHupoBaHWMe MyJbTHIpOIlECcCOpa. AmmapaTHoe oOecreueHue
MHOTOMAIIMHHBIX cUcTeM. [[ITaHnpoBaHHEe MHOTOMAIIIMHHBIX CUCTEM.

8. Komnunamopwl u unmepnpemamopol

OcHoBuble oHsATHSI. KomMmumnsaTopsl 1 uHTepriperatopbl. das3pl koMnumsauu. ['pynmnupoBka

(1)213. Opr)KeHI/IC KOMITUJIATOPA. HpI/IHHI/IHH MMOCTPOCHUA.



AHHOTAIUSA JUCHHUIIINHBI

Hngpopmayuonnwvie cemu u menekommynuxayuu - 61.B.0/1.12

Leab ocBoOeHUs IMCUMIIJIMHBI:

W3ydeHre OCHOBHBIX MOHSTHHA, CBI3aHHBIX C MCIOJIh30BAHUEM JIOKAIBHBIX U TI00ATBHBIX
WH(OPMAIIMOHHBIX CETeH B 3a/JauaxX YIPaBJICHHS CIOXHBIMU OOBEKTaMH, JIJISl MOCIIEIYIOIIET0 UX
UCIIOJIb30BaHUs B CUCTEMAaX yIPaBJICHHUS.

MecTto nucunumimebl B cTpykrype OOIL:

Hucuunnuna «Hugopmayuonnvie cemu u menexommynukayuu - bI1.B.O/A.12»
OTHOCUTCS K BapWaTUBHOM YacTH OJIOKa JUCHUIUIMH OCHOBHOW  TpOo()eCCHOHATBHOU
obpazoarenbHoi porpammsel (OITOIT) mo mpodrtro Ynpasnenue u nHGOpMATHKA B TEXHHYECKHX
cucreMax Hanpasienus 27.03.04 YopaBieHue B TEXHMUECKMX cucTeMax. KonmuecTBO 3aueTHBIX
eAMHHUIL — 3.

Copneprxanue pasaesios:

1. Ocnosnvbie snemenmol UHGOPMAYUOHHBIX cemeli

Omnpenenenue nndopmannonHon cetu. Monens OSI. @usndeckuii ypoBenb moaynu OSIL

Kananpupiii ypoBenb Mojenu OSI: agpecauus, CTpyKTypa IAKeTa, JJONOJHUTEIIbHbBIE
BO3MOKHOCTH. CeTeBOM, TPaHCTIOPTHBIM, CEaHCOBBIN U MPEACTaBUTEIbCKUN ypoBeHb Mozenu OSI.

2. Adpecayus u mapwpymuszayus ¢ cemsx |P

KrnaccoBas apxutekrypa aapecauuu. becknaccoBas apxutekrypa aapecanuu. CrenuanbHble
anpeca [Pv4. Anpecanus [PV6.

[lepenaua manHbix B mpenenax cetu. Pazpemenne MAC-aapeca o aapecy IP. Ilepenaua
JAHHBIX MEXIy ceTsaMu. Tabnuia mapupyTu3anuud. AJITOPUTMBI Mapuipytuzanuu. [Ipotokon
MeXKCeTeBbIX ynpapisitomuii coobmenuit (ICMP).

3. Tpancnopmuposka u Ha0éxcHas nepeoaia OaHHbIX

XapakTepUCTUKU TPOTOKOJIOB TPAHCIOPTHOTO YPOBHS (HAAEKHOCTh TEpeAaydd, HaIudue
COCIMHEHUS, COXpPAHEGHUE TOpsJIKA JJaHHBIX, COXpaHEHWE TrpaHull coodbmenuit). Hanéxnas
nepegaya  JgaHHBIX; 1OpoTokodl TCP  (KkBUTHpOBaHUE, YCKOpEeHHE HAAESKHOW Mepenayu
Oydepusanueit, ckonpasinee okHO). Henaaéxuas nepenava qaHabIx; mpotokon UDP.

4. I[1ooxo0vl npuxnaonozo yposhs mooenu OSI

XapaKkTepuCTUKHU TTPOTOKOJIOB MPUKIIAHOTO YPOBHS ((hOopMaT TaHHBIX, HAIUYHUE COCTOSTHHUS,
3a/laud  yOpaBJi€HUST WM T[epedauyd JIaHHbIX). JIBOMYHBIE M  TEKCTOBBIE MPOTOKOJIBI
(XapakTepUCTUKU, OCOOCHHOCTH JBOMYHBIX MPOTOKOJIOB, OCOOCHHOCTH TEKCTOBBIX MPOTOKOJIOB).
OtkpeiTie npoTokonsl World Wide Web (mporokon mnepenaun runeprexcta HTTP, enunbiii
untepdeiic nuto3a CGI, ornenbHble U rubpuaHble web-npunoxkenusi, apxurekrypa REST,

ynanénsslii Bb130B npouenyp RPC).



5. Ilpunyunvl 3auuyéHHol U 008epeHHOU C8:A3U

OcHoBbl kpunrorpaguu (Kpunrorpapuveckue araku W HMX MOJAEIb, CHMMETPUYHAS
kpunrorpadus, nporokon uddu-Xemnmana, accumerpuunas kpuntorpadus). HeoOpartumbie
byHkun u xemmpoBanue. [loaTBep:kaeHne MOUIMHHOCTH (JIEKTPOHHAs IMGpoOBas MOINUCH,
JNIEKTPOHHBIE cepTU(UKaThl, HHPPACTPYKTypa OTKPBITHIX KJIIOYEH, OT3BIB CEPTHU(PHKATOB).
[TpoToK0IIbI 6€30IaCHOCTH CETEBOTO B3aMMO/ICHCTBHSL.

6. Cemesbie mononocuu

Knaccudukanus cereBbix Tonosioruii. duzudeckas u jorudeckas Tomnojorus. OBeprcitHbie
cet. Bupryansubie yactHble ceTu. [IpeobpazoBanue ceTeBbIX a[pecoB U MOPTOB.

HeuentpanmuzoBannbie cucreMbl ucetn (JC). 3amava wmapmpyruzanuu B JIC.
Pacnpenenennsie xam-radauisl (DHT). O6napyxenue yuactaukos J[C.

7. I[Ipoepammuposanue cemeswix npuioHCeHul

Untepdeiic nporpammupoBanuss Windows Sockets (BSD sockets). bnoxupytormiue
JneruTarpaMMHbie cokeThl. [loTokoBasi mepenmavya JaHHBIX. BJIOKHPYIOIIME TOTOKOBBIE COKETHI.
ACUHXpOHHBIN pEXUM Nepefaun AaHHbIX. Hebokupyrolue noToKkoBble COKEThl. MHOroaapecHas

pacchuika (multicast).



AHHOTAIUSA JUCHHUIIINHBI

Memoowt nposedenusn uccneooseanuit - b1.B.0/].13

Leab ocBoOeHUs IMCUMIIJIMHBI:

N3yuenue COBpPEMEHHBIX METOJOB, MPUMEHSIEMBIX IMPU MPOBEIACHUM HHKEHEPHBIX
WCCJICIOBAHM, HANPABICHHBIX Ha pa3pabOTKy CHCTEM aBTOMATHU3AIlMU W YIPABICHUS Pa3HOTO
Ha3HAYCHMUsI, a TAK)KE U3y4yeHHUE CIIOCOO0B MPEJCTABICHUS PE3YIbTATOB UCCIEI0BAaHUI.

MecTto nucunumimebl B cTpykrype OOIL:

Jucuunnuna «Memoodwl npoeedenun uccnedoosanunt - b1.B.O/.13» oTHOCUTCS K
BapHMaTMBHOW YacTh ONOKa JUCHMIUIMH OCHOBHON mpo(decCHOHANbHOW 00pa3oBaTeIbHON
nporpammbl  (OIIOIT) mo mpodwmnro Ympasinenne u WHPOPMATHKA B TEXHHMUYECKHX CHCTEMax
HarpasieHus 27.03.04 YnpapieHrue B TEXHUYECKUX cUcTeMaX. KonuecTBO 3a4eTHBIX euHUI] — 2.

Conep:xanue pa3iesosB:

1. @opmynuposxa yeau ucciedosanus. OCHo8HblEe MUNbL UCCIE008AHUL

DopMyTUpOBKa OMpeNeIeHU OCHOBHBIX MOHATHH. OmnpeneneHue IeNel UCCIIETOBAHMUS.
JleTanuzanus mesuei.

2. Ilocmanoeka 3a0ayu ucciedo8anus

Ormpenenenne TpeOOBaHWI K pe3yiabTaTaM uccienoBanus. OrnpegerneHue OCHOBHBIX
yCIOBHIA U orpaHnueHuid. [InanupoBanue paboTs

3. Ilouck numepamypsl no memamuxe Uccie008aHus

Br16op kITroueBBIX OB MO TeMe uccienoBanus. [louck mutepatypsl o katanoram. [louck
1o pedepatuBHbIM xypHanam. [louck B UnTepHere.

4. Bvlbop memo0o8 nposedeHus ucciedo8anus

Bribop HauanbHONW COBOKYMHOCTH MeTofoB. Cuctemusii aHanu3 metonoB (MACT).
[TpunsiTHE pelIeHus 0 3aBEPIICHUH WU MPOJI0KEHUH BBIOOpA.

5. IIpeocmasnenue pe3yibmamos ucciedo8aHus

Br160op crioco0oB mpecTaBieHus pe3yabTaTOB: B BUJIe MyOJUKAIIMK, B BUJIE MPE3CHTAIUH,
B BHJE KBaTU(UKAIMOHHOW paboTel. OmnpeneneHue TpeOOBaHUN K MPEACTABICHHUIO: K TEKCTY,

pUCYHKaM, Ta6J'II/II_[aM. CpCZ[CTBa MOAACPIKKHU IMPEACTABIICHUA PC3YJIbTATOB.



AHHOTAIUSA JUCHHUIIINHBI

Dnemenmut cucmem ynpaesnenusn - b1.B.J[B.5.1

Leab ocBoOeHUs IMCUMIIJIMHBI:

OOydeHne CTYISHTOB NPUHIUIAM pPabOThl 3JIEMEHTOB 3JEKTPOMEXAaHHMYECKHX CHCTEM,
HEOOXOAUMBIX TIPU MPOSKTUPOBAHUU CUCTEM M CPEACTB aBTOMATH3alMK U yrpaBieHus. OcBoeHue
OCHOBHBIX MPUHIUIIOB MOJI00pa IEMEHTOB JEKTPOMEXAHUYECKUX CUCTEM, METOJOB UX MPOBEPKHU
U pacyera.

Mecto nucuumiaunbl B cTtpykrype OOIL:

Jucuunnuna «nemenmol cucmem ynpaenenusn - b1.B./[B.5.1» otHOCUTCS K BapUaTUBHOU
4acTH MO BBIOOpY OJI0KA TUCHUIUIMH OCHOBHOM NpodeccHoHaIbHOM 00pa30BaTeIbHON MpOTrpaMMbl
(OITOIT) mo mpodmio YmpapneHue U HHDOpPMATHKA B TEXHHUYECKHX CHUCTEMaxX HampaBlICHUS
27.03.04 YupaBiieHue B TEXHUYECKHUX cucTeMax. KoimuecTBo 3aueTHbIX equHull — 4.

Conep:xanue pa3ieyos:

1. Dnemenmul anekmpomexanudeckux cucmem. Haznauenue. Ipunyunsr nocmpoenus.

OcHoBHble ¢yHKIMOHATMbHBIE dMeMeHThl CAY. UMx knaccudukanus 10 Ha3HAYCHHUIO U
obmue TpeboBaHuss K HUM. Du3WyeckWe TMNPUHLMIBI,  UCHOJB3YEMbIE [UJIi TOCTPOEHUS
COBPEMEHHBIX 3JIEMEHTOB H Y3JIOB.

Knaccudukanus W CBOWCTBA MAarHUTHBIX MATEPHAIIOB W HMX HCIOJb30BaHUE IIPH
MOCTPOCHUU YCTPOMCTB aBTOMATHKH. Knaccudukanus 5SJIEKTPOMarHUTHBIX YCTPOWCTB B
aBTOMATHKE, WX HCIIOJIIb30BaHHE B BHJIE M3MEpUTENel, mpeoOpa3zoBaTeneil U UCHOTHUTEIBHBIX
AJIEMEHTOB.

2. Dnekmpuyeckue MauuHbl NOCMOAHHO20 MOKA.

VcniomHUTENbHBIE YCTPOMCTBA. JEKTPOABUTATEIbHBIC HCIIOTHUTEIbHBIE MEXaHU3MBI.
DNEeKTpUUeCcKHe MaIIMHbI TOCTOSTHHOTO TOKA, KOHCTPYKIHS, U (pu3nka paboThl B TEHEPATOPHOM U
JIBUTATEILHOM peXUMax. Pa3zmuyHbie CXeMbl BO30YXICHHS TEHEPATOPOB IOCTOSHHOTO TOKa.
OCHOBHBIE COOTHONIICHUSI U TMepeaaTouHas (YHKIMS TeHepaTopa IOCTOSHHOTO TOKa ¢
HE3aBHCHUMBIM BO30YyXKIACHHEM. MeXaHM4eCKHe XapaKTEePUCTUKH JBHUTaTells MOCTOSHHOTO TOKa.
[TyckoBoif 1 TOpMO3HBIE pEXUMBI paboThl. [lepenarounas GyHKIUS IBUTATENs C HE3aBUCUMBIM
BO30Y)KJICHHEM.

3. Dnekmpuueckue MawuHvl nepemenHo20 mokda.

DNEeKTpUYeCKHe MAIUHBI TepeMeHHOro Toka. CHHXPOHHBI TeHepaTop, KOHCTPYKIIHS,
OCHOBHBIE COOTHOIIEHUS U paboTa Ha pa3Hble THUIBI HArpy3ok. TpexdasHblil acHHXPOHHBIN
JIBUTATEh, OCHOBHBIE COOTHOIIECHUS. MeXaHHUeCKHe XapakTePUCTUKA M METOIbI YIPABICHUS.

[TyckoBOM pexuM M METOJbl YBEIMYEHHUS ITYCKOBOTO MOMeHTa. JIByX¢a3Hble aCHHXPOHHBIE



JBUTATeIM U UX OCOOEHHOCTH. J[MHaMMKa 5SIEKTPUYECKMX MAIIMH IMEPEMEHHOro TOoKa M HX
nepeaaToyHble GyHKINH.

Yacrotusie peryisatopsl (naBepropsl) Knaccudukanus. [IpuHuun paboTel HHBEPTOPOB C
IIPOMEKYTOUHBIM IIpeoOpa3oBanueM. [IpuHIMIIHaTBbHAS cXeMa CUI0OBOM uyacTu nHBeprTopa. Jloruka
paboThl ynpaBisoLIeil yacTu.

4. Illaco6ble MOMeHmHble, 6EHMUNbHbBIE O8USAMENU.

[[TaroBble nBUraTeny, KOHCTPYKLMS, OCHOBHBIE COOTHOLICHHUS, CXEMBbl YIIPABICHUS H
JUHAMHYECKHE XapaKTEPUCTHKHU.

BeHnTunbHble M MOMEHTHblE aBurareny. CpaBHHUTEIbHAs XapaKTEPUCTHKA Ppa3IMYHbIX
JIBUTATEIICH 10 X 00JIACTH MPUMEHEHHS B KQUeCTBE UCIOTHUTEIBHBIX 21eMeHTOB CAY.

5. Onexmpomexanuueckue usmepumenvHvle 21eMeHmbl.

ONEKTPOMEXaHUYECKUE W3MEPUTEIIbHBIE JJIEMEHTHl. TaxoreHepaTopbl IOCTOSHHOIO H
IEpEeMEHHOro ToKa. CenbCUHBI, BpallaroIIUEcs TpaHchopmaropbl. Jlatuukum yria Ha
mHoronomocHsix CKBT. [lepenarounsie GyHKIIMNA U3MEPUTEITBHBIX 3JIEMEHTOB.

6. Ycunumenvrno-npeobpasyrowue ycmpoticmea

YceunutensHo-nipeoOpasytonye ycTpoiictBa, ux kinaccudukaums u 3agaun B CAY,
0000I1IeHHbIE XapaKTePUCTUKU. JIMOAHbIE M TPAaH3UCTOPHBIE MOAYISATOPHl U JAEMOIYJSATOPHI.

OcHoBHBIE CXEMBI U IIpe/icTaBIeHNE B KauecTBe dyieMeHTa CAY.



AHHOTAIUSA JUCHHUIIINHBI

Jlononnumenvuuie 2naevt 31exkmponuku - b1.B.J[B.5.2

Heab ocBOeHUS IMCUMILINHBI:

W3yueHne npuHIMNA ASHCTBHS, (YHKIMOHATIBHOTO COCTaBa, XapaKTEPUCTHK U MEPCIIEKTUB
pa3BUTHSA 0a30BBIX 3JIEKTPOHHBIX IEMEHTOB, Y3JI0B U YCTPOUCTB CUCTEM YIIPABJICHHUS.

MecTto nucunumimebl B cTpykrype OOIL:

JuctunmuHa «/[lononnumenshusie 2naewvt nekmponuxku - BI1.B.JIB.5.2» oTHOcUTCA K
BapUaTUBHOW dYacTH 1O BbIOOpY ONOKa  JUCHMIUIMH  OCHOBHOW  MPO(h)eCCHOHAIBbHOU
obpazoBarensHOi Tporpammsbl (OITOIT) o npoduiio Ynpasienue u nHdopMaTHKa B TEXHHUECKUX
cucremax Hampabiienus 27.03.04 VYnpapiieHue B TEXHUUECKUX cucTeMmax. KolnmdecTBO 3a4eTHBIX
equHur — 4.

Copneprxanue pasesios:

1. Beoonas uacmeo.

TenneHUMU pa3BUTHS U OCOOCHHOCTH SJICKTPOHHBIX KOMIIOHEHTOB CHUCTEM YIPABICHHUS.
CoBpeMeHHbIE TPOOJIEMBI AJIEKTPOHUKU M YHU(HUKAIUS 3JIeMEHTHOW 0a3bl. JIBa myTu co3maHus
yauBepcaibHoi BUC — anmapartHas u nporpammHasi peajiusalius alropuTMOoB.

2. [Ipoepammupyemvie nocuneckue unmezpanvivie cxemvl (ILJTHUC).

Jlornueckue  ypaBHeHMsT ~ KoMmMOmHanmuoHHoro  ycrpomcrBa.  Crpykrypa  [IJIUC.
Kondurypuposanue IIJIMC. Jlornyeckuii Kmou M syelika MaMsiTH — OCHOBa JUIs
KOHUrypupoanus. CUCTEMBI Ha KpUCTAILIE.

3. Dnemenmol 3HEeP2OHE3ABUCUMOU NAMAMU — OCHOBA NPOSPAMMUPYEMBIX YCMPOUCME.

[ToseBoil TpaH3UCTOpP C IUIABAIOIIMM 3aTBOPOM. MHOroypoBHeBasi (PIdII-IaMATh.
®deppoosniekTpudeckas (cererodsiekTpuueckas) namsatb FRAM. MarauropesucTuBHas MNaMATh
(MRAM). XanbkoreHUAHAS TAMSTh.

4. Takmogvle ceHepamopuvl cucmem ynpaeieHus.

Bo3HukHOBEHME reHepaluu B yCUIUTENbHOM cxeme. Yactoro3agaromue uenu. CBoicTBa
KBapLEBOIro pe3oHaropa. KBapleBble TeHepaTopbl. YHHUBEpcajdbHash MUKpOCXEMa JJIs IeHepaluu
UMIyJIbCOB. ['€HepaTOphl HMITYJIBCOB Ha TaliMeEpeE.

5. OnmosnexmpoHnusle ycmpoticmea 071 cucmem YnpasieHus

HcTouyHuky W mpUeMHUKH u3nydeHus. [lpuHumn npedictBus cBetoguona U (GoToAHOJA.
TpaH3UCTOPHBIN ONTPOH U €ro npumMeHeHue. ONTHYECKH YNpaBsIEMbId TUPUCTOPHBIA KIHOY U
PEKUMBI €0 padOTHI.

6. Bausnue Haepy3Ku Ha pabomy Kiouegwblx YCmpoucme



Brnusane emkocTH Harpy3ku Ha ObicTponeiricTBue. OCOOEHHOCTH palOThl KIIOYa C
UHIYKTHBHOM Harpy3koil. Kitou ¢ mmmynscHbIM TpaHcopmaropoM. VIMIynbCHBIE PeryisTOpHI,
MMOHMKAKOLIM I, ITOBBIIIAIOIINN U UHBEPTUPYIOLIUH.

7. Mownvle katouu u opatieepvi 0151 UCNOJHUMENbHBIX YCMPOUCMS.

Kiro4 Ha cOCTaBHOM TpaH3HUCTOpE. 3aluTa BBIXOAHBIX TPaH3UCTOPOB. Kitoun Ha mosjeBbIx
TpaH3UCTOpax. BUMONAPHBIN TPaH3UCTOP C M30JIMPOBAHHBIM 3aTBOPOM. MHKpPOCXEMBI ¢ HAbOpamu

MOIIHBIX KJIIOYEH.



AHHOTAIUSA JUCHHUIIINHBI

Texnonozusn npocpammuposanusn - b1.B./[B.6.1

Heab ocBOeHUS IMCUMILINHBI:

OOyuenne paszpaboTke TmporpamMMm Ha si3bike C++ € UCHOIB30BAaHUEM TPAKTHUYECKUX
MIPUEMOB U IIPOMBIIIICHHBIX HHCTPYMEHTAIbHBIX CPE/ICTB.

MecTto nucnumimHbl B cTpykrype OOIL:

HNuctunmuna «Texunonozusn npozpammuposanus - b1.B./[B.6.1» oTHOCUTCS K BApUATUBHOU
YacTH 1O BBIOOPY OJI0KA TUCIUIUIMH OCHOBHOU MPOQECCHOHATBHON 00pa30BaTEIbHON MPOTPaMMBbI
(OIIOII) mo mpodpwino YmparieHue M UHPOPMATHKA B TEXHUYECKHX CHUCTEMax HAaIpaBICHUS
27.03.04 YnpaBiieHHE B TEXHUYECKHUX cucTeMax. KommuecTBo 3a4eTHBIX eIUHUIL — 3.

Conep:kanue pa3aeyioB:

1. Ocnosvl si3vika npoepammuposanus C++

S3pik  mporpammupoBanus C++: MOpPOUCXOXKIEHUE, OCOOCHHOCTH, MPHUBJICKATEIHLHOCTH
JUISl UICIIOJIB30BaHUsL JUIsl 337]a4  YIPaBJICHUSI B TEXHUYECKUX cucTteMax. CTpyKTypa Hporpammsl
Ha C++. Tunbl TaHHBIX U IepeMeHHble. BBOJ U BBIBOA JaHHBIX. ApudMeTndecKue U JOrHYecKHe
orneparopsl. Oniepatops! BetBieHwuii (if...else, switch...case) u uukios (while, do...while, for). Tumn
JaHHEIX vector<T> U ero UCII0JIL30BaHUE.

2. CmpykmypupogaHue npoepammbvi  OAHHbIX

CuHrakcuc omnpeneneHuss | oO0bsiBieHus (QyHkuuu. BosBpar 3HaueHud u3 QyHKIHU.
Hcnonp3oBaHue yka3aTened U CChUIOK MJIsS OPTaHM3allMM BBIXOJHBIX MapaMeTpoB (YHKIIUU.
[lepenaya 3HaueHuidl B QyHKIUIO, M30eraHue KONMUPOBAaHUSA 3HaueHUMl. PekypcuBHbIE (QYHKIMH.
Jexommosuius nporpammel pyHkiusmu. CTpyktypsl. [Tepeuncnenus (enum u enum class).

3. Bzaumooeticmsue npoepammul ¢ OKpy’ceHUuem

[Tonxompl K 0OpaboTKe OMIMOOK: HCIONBb30BaHME KOJOB BO3BpaTa U MEXaHU3Ma
UCKITIOYUTENIbHBIX cuTyanuid. CHHTaKCUC BO30YXKICHHUS W MepexBaTa WCKIoYeHHd B C++.
CranpgaptHeie THObl HckimoueHui. [leperpyska omeparopoB Juis BBoja | BeiBoja (BB)
MOJIB30BAaTENbCKUX TUNOB JAaHHbIX. [IpuBenenune tunos. @annoseii BB. d®opmartHeii BB.
ITOoTOKOBBIN BBOJ JaHHBIX.

4. I[IpoepammuposaHrue HU3KOYPOBHEBbIX 3a0aY

HuskoypoBHeBbIe  3amaun:  00JacTH  BO3HMKHOBEHHS, OCOOCHHBIE  TpeOOBaHUSA
U COOTBETCTBYIOIIME BO3MOkHOCTH  C++. J[MHaMu4eckoe BbIETIEHHE maMsiITd  (new)
u ocBoOoxkaenue (delete). Bcrtpoennsle maccuBel C++ u paboTa ¢ HUMU. ABTOMAaTHYECKOE
ynpasineane pecypcamu (RAII). dparmenTtanus auHaMU4YecKod maMmsaTh U 6opbbOa c Hell. Twurbl
JAHHBIX (UKCHPOBAHHOTO pasMepa u omepartop Sizeof. BripaBHuBaHue maHHBIX. [10OHTOBBIE

oncpanunu. HpI/IBC,[[CHI/Ie THIIOB.



5. Aneopummost u cmpykmypvlt OAHHbIX

[ToHsATHE aNTOPUTMUYECKOH CIIOKHOCTH, TpeAcTaBiIeHue «O0oabmoro O». AJITOpUTMBI
IIOMCKA: JIMHEWHBIM, JBOMYHBINA. AJITOPUTMBI COPTUPOBKH: BCTaBKaMM, COPTHpPOBKa Xoapa
(«ObIcTpasi» cOpTUpPOBKA). JIMHEHHbIE CTPYKTYpbl JAaHHBIX: MAacCHUB, CBSI3aHHBII CIMCOK, CTEK,
ouepenb, Aek. Onepauuu HajJ OAHOCBSI3HBIM CHMCKOM M MX peanu3aius. JlepeBbs u rpadpl. Xomi-
TaOJIUIIBI: TPUHIIMIT PAOOTHI, IpsIMasi U KOCBEHHAs aJipecaliusi, IPOU3BOAUTEIbHOCTb.

6. O6vexmuo-opuenmuposannoe npocpammuposarue 6 C++

[Tapagurma 00BEKTHO-OpUEHTHpPOBaHHOTO TmporpammupoBanus (OOII). Onpexnenenue
U peajmzalnus MeTooB Kiacca. KoHcTpykTop u nectpykrop. MHKancynsnus U KOHTPOJIb JOCTyIa
K wieHaM Kkiacca. DyHKuMU-Apy3bs Kiacca. KomupoBanwe u mnepemMerieHue oObeKTOB. Bumibl
BBIPQXEHUM U cChbUIOK. KOHCTPYKTOp KONMpPOBaHUSA M IEpPEMELIEHUS, ONepaTop NpHUCBAaUBaHU,
unuoma copy-and-swap. HensmeHsomme MeToIpl.

JuHaMuueckuil moaumMop@usM: ornpeesieHue MHTeppeicoB (UUCTO abCTPaKTHBIX KJIACCOB),
UX HacleJOBaHWE U pealu3alus B Kiaccax-HacjelHUKaX. BupTyanbHOCTH JecTpyKTOpa.
Crarunueckuil nonumopdusM. Hacnenosanue peanuzanuu. 3aliuileHHbIe WIEHBI Kilacca.

[ITab0HBI KJ1acCOB M METOJOB; pealn3allds METOJOB IIAOJOHHBIX KJaccoB. BioxeHHbIe
THUIIBI JaHHBIX. PU3MUECKOE pa3/ieeHue KoJa MporpaMmbl, HHTepdeiica Kilacca U ero pealu3aluu.

O630p cranmaptHoi OubOnuorexu s3pika C++. HTepaTopbl U alropuTMbl HaJ HUMHU.
3ambikanus (lambda functions) n GyHKIIMOHATBHBINA TUI TaHHBIX.

7. Cucmembi KOHMPONA 6epCUll

Cucrembl koHTponss Bepcuidi (CKB) wuux 3amaun. OchHoBuble moHsaTHs CKB.
[lenTpanu3oBanuble u pacnpenenennsie CKB. Cuenapun coBmectHoi pabotsl B CKB pa3Hbix
BunoB. CrnusHue, OOHOBIEHHWE W MOJYYCHHE OTJIMYMA Bepcuid. BeTBleHus W METKH.
Pacnpenenennas CKB Git u e€ ocobennoctu. O630p pemenuii B oomactu CKB.

8. Cpeocmea asmomamusayuu pazpabomku npozpamm

AHanu3 ObICTPOAECHCTBUS NMPOrpaMM: aBTOMATHYECKHE aHAJIU3aTOPhl MPOU3BOAUTEIHLHOCTH
Y MTHCTPYMEHTHUPOBAHUE UCXOTHOTO KoJia. ['eneparopsl jokymMeHTanuu. CTaTH4ecKue aHaInu3aTophbl

MCXOJIHOTO KO/1a. YHHUBEpcaibHas cucreMa cOopku make u renepatop koHpurypanuiit CMake.



AHHOTAIUSA JUCHHUIIINHBI

Jlononnumenvusie pazoenvt ungpopmamuxu - b1.B./1B.6.2

Leab ocBoOeHUs IMCUMIIJIMHBI:

N3yueHne OCHOBHBIX TOHSITUM, CBSI3aHHBIX C  HCIOJB30BAHHUEM  COBPEMEHHBIX
WH(MOPMAIIMOHHBIX ~ TEXHOJOTMH B  3aJadaX YIOPABJICHUS CIOKHBIMH  OOBEKTaMH, IS
MOCIEAYIOLIETO MPUMEHEHUS ATUX TEXHOJIOTUN B CUCTEMAaxX yIpaBICHHUS.

MecTto nucunumimebl B cTpykrype OOIL:

Hucuummuna «/[ononnumensusie pazoenst ungpopmamuxu - b1.B./[B.6.2»> oTHOCUTCS K
BapHaTHMBHOW YacTM 10 BBIOOpY OJIOKa JIUCHUIUIMH OCHOBHOW  MPOQeCCHOHATHHOU
obpazoarenbHoi porpammsel (OITOIT) mo mpodrtro Ynpasnenue u nHGOpMATHKA B TEXHHYECKHX
cucreMax Hanpasienus 27.03.04 YopaBieHue B TEXHMUECKMX cucTeMax. KonmuecTBO 3aueTHBIX
eAMHHUIL — 3.

Copneprxanue pasaesios:

1. Texnonoeuu paspabomxu npocpammHo20 obecnevenuis

OcHOBHBIE CTaHAAPTHI, HCIONB3yEMbIE B TMPOIECCe MPOSKTUPOBAHUS IMPOTPAMMHBIX
cpeactB. DyHkuuoHanbHblE Mojenu. llpaBuna mnpepcraBieHuss OJIOKOB MOJENM U HMX CBSI3EH.
®dopmupoBanue (YHKIIMOHATBHBIX —crnenudukanuii. Kimaccel TexHomoruid W o0jacTu WX
MIPUMEHEHUS.

OcHoBHBIE TOHATHUA OOBEKTHO-OPHUEHTUPOBAHHON pa3zpaboTku mporpamMm. Kmaccel u
00wekThl. CBolicTBa U MeTobl. Mepapxus kiaccoB. HacnenoBanue, MHKaNCynsiusi, MOJIUMOp(HU3M.

2. Apxumexkmypa  UHCMPYMEHMANbHO20  CPeOCmed  0ObEKMHO-0PUEHMUPOBAHHOU
paspabomxu npocpamm

Ucropust co3nanus u pasButus cpensl Embarcadero RAD Studio. ApxurtekTypa cpemsl,
Ha3HA4YCHHE OCHOBHBIX CTPYKTYPHBIX KOMMOHEHT. BusyanpHbie kommnoneHnTsl. VCL. MnTepdeiic:
OCHOBHBIE OKHa, IN1aBHOe MeHI0. Hactpoiika cpeapl. O0bekTHbIN nHCniekTop. Penakrop kona. Tumbl
¢aiinoB, NOAAEPHKUBAEMBIX CPEIOH.

3. Yempoiicmeo u npunyun ¢oynxyuonupoganus npocpammul-npuiodiceHus

[Tonsitue mpunoxxkenus. CTpykTypa npunoxenus. OCHOBHBIE OMNEpaluyd MpU pa3pabOTKe
npuwioxenus. Ha3zHaueHuwe omepanuii KOMIWISIMA W KOMIIOHOBKH. BHIBI CTPYKTYpPHBIX
KOMITOHEHT.

YerpoiictBo mpoekta. [IpuHIMN paboThl TNIaBHON mporpamMmbl mpoekTa. OCHOBHBIC THITBI
MOJIyJIel JJsi UCTIONB30BaHUsl B IPUIIOKEHUU. Y CcTpoicTBO Moaynst popmel. Ceknu uHTepdeiica,
peanu3anuu, MHAIUAIIAHN.

4. Ucnonvzosanue Oubauomexu cmaHoOapmuulx QYHKYULl npu paspadbomre npuiodceHull



Ctpyktypa OMOMMOTEKH CcTaHIapTHBIX QyHKuid. Pa3gensr Oubnamorexku. DyHKIMH
npeoOpa3oBaHus TUTIOB JaHHBIX. DYHKIIUU 7151 pabOThI CO CTPOKOBBIMU JAHHBIMHU.

5. Obwas memoouxa pazpabomxu nPULOAHCeHUl

CriocoObI IPUMEHEHHUST BU3YaJIbHBIX KOMITOHEHT. KOMITOHEHTBI [Tl OpraHu3aliuy Uajiora ¢
N0JIb30BaTesIeM (BBOJI/BBIBOJI TAHHBIX, BEIOOP M3 MpeIoKeHus1). KOMIIOHEHTHI 1715l BBOIa/BBIBOJIA B
daiinel. Bron/BeiBox uHbopmanmu B TabmuuHble ¢Gopmbl. Co3laHWE M HUCHOIB30BaHUE B
NPWIOKEHUX rpadudeckux o0bekToB. I[Ipumepnr. Co3maHue MHOTOMOIYJIBHBIX MPHIOKECHUH.
Opranu3anus nepeaadn yrnpaBieHUus] © MeKMOIYJIbHOT0 oOMeHa naHHbIMH. OpraHuzainusi OOMeHa
JAHHBIMH ¢ 0a3aMH JTaHHBIX.

Co3anue HOBBIX I0J€H, CBOMCTB, MeronoB. (Co3naHue HOBBIX KiaccoB. [IpaBuia

nMeHoBauusd. O0IacT IEUCTBUS TTOJIEH.



AHHOTAIUSA JUCHHUIIINHBI

Heiipoxomnsromepul u ux npumenenue - b1.B./[B.7.1

Heab ocBOeHUS IMCUMILINHBI:

@opMHpOBaHUE Yy CTYIEHTOB 3HAHUI O METOJaX W TMpoueaypax OOpabOTKM M aHaIn3a
uH(OpPMALIMK Ha OCHOBE UCIIOJIB30BAHUS UCKYCCTBEHHBIX HepoHHbIX cereit (MHC).

MecTto nucunumimebl B cTpykrype OOIL:

Juctunnuna «Heiipokomnoiomepot u ux npumenenue - bI1.B.J[B.7.1» oTHocHUTCS K
BapUaTUBHOW dYacTH 1O BbIOOpY ONOKa  JUCHMIUIMH  OCHOBHOW  MPO(h)eCCHOHAIBbHOU
obpazoBarensHO Tporpammsel (OITOIT) mo npoduinro Yrpasnenue u nHPOPMATHKA B TEXHUIECKUX
cucremax Hampabiienus 27.03.04 VYmpapienue B TeXHHUYECKUX cucTtemax. KomuecTBO 3a4eTHBIX
eUHUL] — 3.

Copneprxanue pasesios:

1. Bseoenue. Obwue 60npocvl NOCMPOeHUsi UCKYCCMBEHHbIX HeUPOHHBIX cemeli

BBenenue. buonornueckuii HEMpOH M HeWpoHHAs opraHuzanus mos3ra. DopManbHBIN
UCKYCCTBEHHBIH HeWpoH (kiaccuueckas wMoxaenb Mak-Kamnoxa-Ilurca). PasnoBumnoctu
HCKYCCTBEHHbBIX HEHPOHOB.

2. Knaccughuxayusi netiponnvix cemei

[ToHATHS TIPEACTaBUMOCTH 3a7adydl B HEMPOCETEBOM JIOTHYECKOM Oa3mce W 00y4yaeMOCTH
HNHC. Ilepcentpon PozenOnata u ero CBOWCTBA ¢ MO3MLMN NPEACTAaBUMOCTH U 00Y4aeMOCTH.
Anroput™ o0yueHHs 0HOCIOWHOTro nepcenTpona Po3enbnara. Metozast o6yuenns MHC.

3. MHozocnotinblil nepcenmpon u aneopummbvl e2o 00yueHus

MHorocnoiHele CceTh NpsAMOro ACUCTBUA. MHOTOCIOWHBIA IEPCENTPOH. AITOPUTM
o0yuenust obpaTHoro pacmpoctpanerus omudku (Back Propagation — BP) u ero momudukamnuu.
Croxactuueckue MeTozbl 00ydeHus. ABroacconuaruBabie MHC u ux nmpumeHeHue Juist cxatus U
KOAMPOBaHUS UHPOPMAIIUH.

4. Cemu Koxonena. Cemu 6cmpeunozo pacnpocmpaneHus

Cetu Koxonena u ux o6ydyenue. CeT BCTPEYHOTO pacpOCTPaHEHUs U UX IPUMEHEHHE IS
anMpOKCUMAIIUH MPSIMBIX U 00paTHBIX 3aBUcUMoOcTel. KackaaHble ceTH U X NpUMEHEHHUE.

5. Cemu paouanvhvix 6azucuwvix pyuxkyui. Yacmuuno-pexyppenmuvie MHC

OcobGennoctu noctpoenus u HazHaueHue MHC c pannanbHbiMU 0a3uCHBIMH (YHKIUSMHU.
Anroput™M o0yudenusi. CorocTaBieHHs CeTed ¢ paguadbHBIMH Oa3MCHBIMM (DYHKIUAMH U
MHoOrocioifHoro mnepcentpoHa. CeTd ¢ OOpaTHBIMH CBA3SIMH. YaCTUYHO-PEKYppPEHTHBIE CETH
Onmana u XKopnaana).

6. Peraxcayuonnvie ucKyccmeenHble HelipoHHble cemu

Cern Xo¢unga. OcobenHoctu ux ¢GyHkunoHuposanus. [Ipumenenue cetu Xomndpuina B



KayecTBE acCCOLMATHBHOM MaMsATH, pacyeT BECOBBIX KOX(PQUIMEHTOB CETH M OLEHKa ee
UH(POPMALIMOHHON eMKOCTH. /[ByHanpaBieHHas accounaTuBHas nmamsath (cets I AIl), ocobeHHOCTH
ee (YHKIMOHMPOBAHUS W HACTPOWKH, HH(popManmoHHass eMmkocTh. CeTrm XeMMHHra M HX
IPUMEHEHHUE.

1. Hetipoumumamopol

[Ipobnema crabunbHOCTH M TIacTUYHOCTH. CeTH Ha OCHOBE aJaNTHBHOW PE30HAHCHOM
teopun (ART). MHC tuna ART-1, ee crpykTypa, NnapaMeTpU4yecKOE OIMCAHUE, MpPOLEeaAypa
caMmooOy4eHHs U ee peasn3anus. KorHuTpoH (CTpykTypa, 0COOEHHOCTH OpraHU3aIi U OOYICHHS ).
HeokoruutpoHn.

8. Ilpumenenue uckyccmeenHblx HeUPOHHBIX cemell

O6mmue Bonpocsl npuMmenenus. McnonszoBanue MHC npu pemienun 3agad cTaTUUECKON U
JUHAMUYECKOH  MACHTU(QHUKALMM, MOJEIUPOBAHUS THUIIOBBIX CTOXACTHYECKUX IPOLIECCOB.
PacniosnaBanue o6Opa3oB u kiaccupukauus. MHC B cuctemax ympasieHHs, HeillpoceTeBble

PEryJIsATOPLI, aAAlITUBHOC U OIITUMAJIBHOC YIIPABJICHUC.



AHHOTal_[I/Iﬂ AUCIHUIIJINHBI
Pobomomexnuxa u zuokue aemomamu3uposarnnsle npouszeoocmea - b1.B.J/1B.7.2

Leab ocBoOeHUs IMCUMIIJIMHBI:

@®opMUpOBaHUE Yy CTYJEHTOB OCHOBHBIX HABBIKOB, HEOOXOIUMBIX NPU IPOEKTUPOBAHUU
rHOKHMX aBTOMAaTU3UPOBAHHBIX MMPOU3BO/ICTB C UCIOIB30BAaHUEM POOOTOTEXHUYECKUX YCTPOHCTB.

MecTto nucunumimebl B cTpykrype OOIL:

Jucuunnuna «Pobomomexnuka u 2udKue aemomMamu3upoeaHHvle NPOU3EO0CMEA -
b1.B.JIB.7.2» OTHOCUTCS K BapHaTHBHOW 4YacTH IO BBIOOPY OJOKAa JUCHIUILIAH OCHOBHOM
npodeccuoHanbHoi oOpazoBatensHoi mnporpammbl  (OIIOIT) mo mnpodumto VYmpasienue u
nH(popMaTHKa B TEXHMUYECKHX cHUcTeMmax HampasieHus 27.03.04 VmpapiieHHE B TEXHHYECKHX
cuctemax. KonnyecTBo 3a4eTHBIX €IUHUI] — 3.

Copneprxanue pasesios:

1. I'ubkue asmomamusuposannwvle npoussoocmea. Hasnauenue. Ilpunyunsl nocmpoenust.

[Tonstue — rubkue aBromarm3upoBaHHbIe npousBojcTBa (I'AIl). Mecto I'AIl B cucreme
MaTepuaIbHOrO0 MPOU3BOACTBA. DKOHOMHUYECKHE TMPEANOCHUIKH I€1eCO00pPa3HOCTH BHEAPEHUS
['AIl. Ilpunuunel noctpoenus u crpykrypa ['AllL

2. Buovl u KOHCMPYKYUU MAHUNYIAMOPOS.

Knaccugpukanus poOGOTOB M MaHUNYIATOPOB. MaHUNYISTOPHl PYYHOIO YIPABIICHUS.
DJIEMEHTbl MaHUITYJISITOPOB U UX cOowleHeHMs. KuHemarnueckne cxembl MaHMMYJISTOPOB. Buabl
pabouux 30H MaHMUIYIATOPOB. O(P(PEeKTUBHOCTH pabOTHI omepaTopa B KOHTYpE YIpaBJieHHUS
MaHUNyAsTOpoM. Cliefsiime CUCTEMBI ¢ OTpaxxeHueM ycuinii CuMMeTpruyHas cliesiias cucreMa ¢
OTpaXEHUEM YCHUJINI, €€ YCTOMYUBOCTb.

3. Buowl pobomomexHuueckux ycmpoucms.

ITokonenus po6oroB. O60OmIEeHHass (QYHKIMOHANbHAs cxeMa poboTa. McnoaHUTEIbHbIE
yCTpOMCTBA MPHUBOJOB MaHUIYNIATOpa podoTa. CTPYKTypHOE MOCTPOCHHE CIEISAIIMX CHCTEM
yIOpaBJICHUS CTENEHSIMHU TMOABM)KHOCTH MAaHMIIYJIATOpa poOoTa. YIpyrue KUHEMaTHuecKue
nepefayn B COCTaBe CIEMSAIUMX cuUcTeM poOoTta. J[MHAMHMKa M TOYHOCTh CIEISAIIMX CUCTEM C
VIPYTUMUA KHHEMAaTHYeCKUMU mepeaadyamMu. CXBaThl U OCOOCHHOCTH WX KOHCTPYKIIHH.

4. MobunvHnvie pobomui.

[TonsitTue moOmnbHOCTH poboTa. CoBpeMeHHbIE MOOHMIIbHBIE POOOTHI MPOMBIIUIEHHOTO
Ha3zHaueHUs. MoOmIIbHBIE pOOOTHI crieruanbHOro HazHaueHus. [llararomie poOGOThI.

5. Vnpasnarowas yvacmo pob6omos.

O06o00menHas pyHKIIMOHAIBHAS CXEMa YIPABJISIONIEH YacTH pOOOTOB Pa3HBIX MOKOJICHHH.
VYpoBuu ynpasnenuil. [Ipsimast u oOpaTHas 3a1aya KUHEMaTUKH, peajindyemMasi Ha BTOPOM YpOBHE

YIpaBJICHUA pO60TOM NEpBOro MMOKOJICHUA. PoGoTel BTOPOTI'O IMOKOJICHHUA C peanmauneﬁ O6paTHOI>'I



CBSI3U OT COCTOSTHUS OKpYykatomiei cpeqibl. CEeHCOpHBIE YCTPOMCTBA pOOOTOB M MX KJIaCCU(PUKAIIHSL.
JlaTuuky JUIs yrpaBiieHUs! IepeMenIeHUeM | JUis COOpOYHBIX paboT. CeHCOpHI AJisi OYYBCTBICHUS
poboroB. IlpuHImMNIBI W cpencTBa MPOrpaMMHUPOBAHUS pPOOOTOB MEPBOTO  MOKOJCHHUS.
Ynpasistonas 4acTb pOOOTOB TPETHEro MOKOJICHHS

6. [Ipunyunsl npoekmuposanus 2UOKUX ABMOMAMUUPOBAHHBIX NPOUIBOOCHE.

Wzyuenne crneunukyd MpOM3BOACTBA (HAa NIpUMEpEe MEXaHWYECKOTO MPOM3BOJCTBA) H
BbIpaboTKa TpeOoBaHMi npu (HOPMHUPOBAHUU TEXHUUECKOro 3anaHusi Ha coznanue ['AIl. Drtambl
npoektupoBanus ['AIl. O6o0menHas crpykrypHas cxema ['AIl. CocrtaB ynpaBismoomied 4acTu
["'AIl: aBTOMaTH3MpOBaHHAs cHCTeMa yrpasieHus mpou3BoAcTBO (ACVYII), aBTromaTu3npoBaHHAS
CUCTEMA TEXHOJIOIMYecKoi noarotoBku npoussoacTsa (ACTIIII), cuctema aBTOMaTU3UPOBAHHOTO
npoektupoBanus (CAIIP).

7. ['ubkue npouzgoocmeenHvie MOOYIU.

I'ubkue mpousBonctBeHHbie cuctembl (I'TIC) B cocraBe I'AIl. Mx cTpykTypa u cocrtaB
obopynoBanusa. ['ubOkue mpousBoAcTBeHHbIE MoAyau B coctaBe [TIC. Cxembl U BHUIBI
IIPOM3BOJICTBEHHBIX MoyJeil. CocTaB 000pyaoBaHus, GOPMHUPYIOUIHIA THOKHIA TPON3BOACTBEHHBIN
MOJIyJIb: TEXHOJIOTUYECKOE OO0OpYyHOBaHUE (CTAHKH C YHCIOBBIM MPOTPAMMHBIM YIIPABIICHUEM,
TEXHOJIOTHYECKHe poOOTHI), 3arpy304Hbie pOOOTHI, BCIOMOTAaTENbHBIM TPAHCHOPT, TO3ULIUU
0a3upoBaHUs U IPOMEXKYTOUYHOTO XPAHEHHUs], BCIOMOIaTeIbHOE 000py10BaHNUE.

8. Ilpousso0cmeennbiti YUKkl 8 MexaHuyeckom npouzso0cmae.

IloHssTHE BpEMEHM NPOM3BOJACTBEHHOIO IMKJIAa M BOMIPOCH €r0 MMHMMH3ALMH. Bompocsl
pasMelIeHUs] TEXHOJOTHYECKOro oO0OpylOBaHHMS U B3aUMOAEWCTBUS €ro C 3arpy304HbIMU
poGotamu. Meronuka pacdyera  BpEMEHM  IPOU3BOJCTBEHHOrO IMKJIa Ha  MpUMEpe
nocJieI0BaTeIbHON 00pabOTKKU OJHOTO M3/ENNs Ha JIMHEWKE CTAaHKOB C YHCIIOBBIM MPOTrPAMMHBIM

ynpasieHueM. CTpaTeruu rpynnoBoro ynpasieHHus podotamu B o01iel pabodeii 30He.



AHHOTAIUSA JUCHHUIIINHBI

Hoenmuguxauusn oo6vekmos ynpasnenusn - b1.B./[B.8.1

Leab ocBoOeHUs IMCUMIIJIMHBI:

DopMHUpPOBaHUE Y CTYACHTA 3HAHUN METOJMK IMPOBEACHUS SKCIEPUMEHTA, UCIOIb3YEMbIX
MOJIeJIe ¥ METOJOB MICHTU(UKAINN JTUHEHHBIX TUHAMUYECKHMX OOBEKTOB U CHUCTEM IO 3aIHUCIM
BXOJIHBIX U BBIXOJHBIX CHUTHAJIOB; COBPEMEHHBIX IIOAXOJO0B M MPOTPAaMMHBIX CpPEICTB
UICHTU(UKAITIH.

Mecto nucuumiaunbl B cTpykrype OOIL:

Hucuunnuna «Hoenmugurkayus oo6vekmoe ynpaenenus - b1.B./[B.8.1» otHOcuTCS K
BapHaTUBHOM YacTM 10 BbBIOOpY OJI0OKa JIUCHUIUIMH OCHOBHOW  mpodeccruoHaIbHOU
obpazoBatenbHoil mporpammsl (OITOIT) mo nmpodunto Ynpasnenue u nHGOPMATHKA B TEXHUUECKUX
cucreMax Hampasienus 27.03.04 YmopasieHue B TEXHHUUECKHX cucTeMax. KoimuecTBO 3aueTHBIX
equHur — 4.

Conep:kanue pa3aesioB:

1. Mecmo uoenmuguxayuu 6 ynpasienuu.

JluHamugeckuii 00BEKT, Kak MpeaMeT HaeHTU(UKauu. THIbl 0OBEKTOB ¢ TOYKH 3PEHUS
uneHtuduxanuu. OCHOBHBIC MOHATHS U ornipeaesieHrsi. OCHOBHBIC ATaIlbl HACHTU(PUKAIINH.

JleTepMUHUPOBAaHHBIC CUTHAIIBI B 3a1a4axX uaeHTH(uKauu. CirydaiiHble CHTHAIIBI B 33a9aX
uaeHTuukauu. TpaaullMOHHbIE METOJbI UACHTHU(UKAIIMU, OCHOBAHHBIE HAa UX HCIOJIb30BaHUU.
[ToHsiTHE MOCTOSIHHO BO30YKIAIOIIET0 CUTHANA.

2. Mooenu uoenmugpuxayuu

HemnpepriBHBIE MOIETM W HMX B3aUMOCBSI3b. [[MCKpeTHBIE MOJEIM M WX B3aUMOCBS3b.
ABTOperpeccuoHHas Mojienb ckonb3siiero cpeanero (APCC). XapakTepucTUKU CUTHAIIOB.

3. Mamemamuueckue 0CHO8bl MeMOO08 OYEHUBAHUS

Marematuueckie OCHOBBI METOJOB OIICHHWBaHUS TmapameTpoB (MeTon HaWMEHBIINX
KBaJpaToB, METOJ MAaKCHUMaJIbHOTO WPABAONOAOOWS) [JIi CTAaTHYECKOW Mozenu. MeTossl
napaMeTpuueckoi wuaeHTtudukamuu: MeToa HaWMEHBIINX KBaapaToB, (OOOOIIEHHBI METO]
HAUMEHBIIINX KBAJPATOB, PACIIMPEHHBIC MATPUUHBIC METOIBI.

4. Memooul oyenusanus napamempos mooeneti 8 pexcume off line

Metoapl OIlEeHWBaHHS TapamMeTpoB Mojeneil B pexume off line: mMeTom HamMeEHBITHX
KBAJIpaTOB AaHANIU3 CMEIIEHHOCTH TapaMeTpoB, OOOOIIEHHBI METOJ aHadN3 HAUMEHBIINX
KBaJIpaToOB, METOJ] HHCTPYMEHTAIbHOU NIEPEMEHHOMH, pacIIMPEeHHBIA MATPUIHBINA METO].

5. Memoowl oyenusanus napamempos mooenet 8 pesxcume on line

Matpu4yHoe TOXIeCTBO. MeToJ HaWMEHBIIUX KBAAPAaTOB aHAIN3 CMEIICHHOCTH

napamMeTpoOB, O606H.ICHHLII>1 MCTOJ AaHAJIN3 HAUMCHBIINX KBAApPAaTOB, MCTOJ HHCTPYMCHTaHBHOﬁ



MICPEMCHHOM, paCIIUpEHHBI MaTpUYHBIA MeToq B ON — line pexkumax. CpaBHHUTEIbHBIE
XapaKTePUCTUKU TOYHOCTHU OLICHUBAHUS

6. Memoowbl onpedenenus nopsoka mooenu

MeTo/bl onpeneneHus opsaKa Ha OCHOBE aHaiun3a (PyHKUUU MOTepb. MeTol onpeneneHus
MOpsAIKa TI0 HEKOPPEIUPOBAHHOCTH OCTATKOB. MeETObI OIpeesieHus Mopsiika Ha OCHOBE aHaIH3a
MOBEJICHUS MaTPUIIBI MOMEHTOB. MeTo1 onpeiesieHns MopsaKa U3 aHaIu3a JUarpaMMBl MOJIFOCOB
HYJIeH JUCKPETHOH MepetaTouHON (yHKIIMH MOIEIH.

7. Memoowvr Z — S u S — Z npeobpazosaruti

[TocTanoBka 3amaun Z — S mpeoOpa3zoBanus. Z — S epexoj, OCHOBaHHBIM Ha JUCKPETHOM
npeoOpaszoBanuu Jlamnaca. Z — S nepexoa npu HEUACATIHLHOM UMITYJIBCHOM 3JIEMEHTE (HYJIEBOTO U
NepBOTO MOPSAAKOB). Anroput™ Z —Su S — Z Iepexo/IoB.

8. Mooenu mHo2OMEPHBIX TUHEUHBIX OUHAMUYECKUX 0OBEKMO8 U CUCTEM

MHoromepHbsie TUCKpPETHbIE MOJAETHM U UX B3aUMOCBSI3b (MOJENTH B MPOCTPAHCTBE
COCTOSTHUH, MaTpulla TUCKPETHBIX MEPEeIaTOYHBIX (PYHKINN, MaTpHIla BECOBBIX (DYHKIUN, TPOOHO-
MaTpUYHbIE MOJIEH). XapaKTEPUCTUKU MOJIEIEH.

9. Memooul uoenmuguxayuu 1uHeUHbIX MHO2OMEPHLIX 00BEKMO8 U CUCmeM

MeTobl I/II[CHTI/I(l)I/IKaI_[I/II/I MHOI'OMCPHBIX JIMHEUHBIX JTUHAMUYECKUX 0OBEKTOB M CHCTEM.



AHHOTAIUSA JUCHHUIIINHBI

Ynpaenenue ¢ oonvuux cucmemax - 61.B./[B.8.2

Heab ocBOeHUS IMCUMILINHBI:

M3yuyeHue OCHOBHBIX IIOHATHM, MOJEJNEHM M METOAOB pEUICHUSA 3a]ad YIpaBICHUS B
0OJBIINX CUCTEMAX, IPAKTUYECKOE OCBOCHUE IPUHLIUIIOB aHAJIN3a U CUHTE3a OOJBIINX CUCTEM.

MecTto nucunumimebl B cTpykrype OOIL:

JuctunnuHa «Ynpaenenue 6 oOoavuiux cucmemax - bI1.B.J[B.8.2» oTHOCUTCA K
BapUaTUBHOW dYacTH 1O BbIOOpY ONOKa  JUCHMIUIMH  OCHOBHOW  MPO(h)eCCHOHAIBbHOU
obpazoBatensHO porpamMmsel (OITOIT) mo npodunro Yrpasnenue u nHPOPMATHKA B TEXHUYECKHX
cucremax Hampabiienus 27.03.04 VYnpapiieHue B TEXHUUECKUX cucTeMmax. KolnmdecTBO 3a4eTHBIX
equHur — 4.

Copneprxanue pasesios:

1. Ocnosuvie nonamus 6oavuux cucmem. Tepmunul u onpedeneHus

[TonstTre Oonpmmx cucteMm. Tumbl Monenei cucteM. bombiine U CIOXKHBIE CUCTEMBI.
Cucrema, moacucrema, »dJleMeHTbl cucteMbl. DyHKIUOHaNBHOE, MOpQoIoruueckoe u
uHpopmannonHoe onucanue. COCTOSHUE, BHEMIHAA Cpeaa, Monenb (DYHKIMOHUPOBAHHA.
Hepapxudeckue cucremsl. [lpusnaku knaccudukanuu cucrem. OCHOBHBIE MPOOIEMBI Pa3padOTKU
OOJIBIINX CUCTEM: A3BIK, MOJIENb, IEKOMIIO3UIUS, arPETUPOBAHNE, CTPATETHS.

2. @yHKYyuU u CMpYKmypa cucmemvl

OOue cBoOWCcTBA U OTIMYUTEIbHBIE OCOOCHHOCTH OONBIIMX CHUCTEM. THIBI MoAened u
KJaccupuKanus cucteM. TUIbl MEepeMEHHbIX U ONepaTopoB cHucTeMbl. CHCTEMHBIN MOAXOI.
[Tpusnaku cucreMHOCTH. OCHOBHBIE 33/1a4l CUCTEMOTEXHUKH. AHAIIU3 U CUHTE3. JleKOMIO3UIMs U
arperupoBaHue. MeToJ SKCIEPTHBIX OLEHOK. ATrperaTUBHBIM NMOAXOA K IOCTPOEHHUIO MOAENEN
cHCTeMBI. 3a7aya CTpYKTypHOTro cuHTe3a. CTPpYKTYPHBIH aHaIN3 OOJIBIINX CUCTEM.

3. Qopmanuzayus onucanus CmpyKkmypuvl Ha ochoge meopuu epaghos. Cemu

CrnocoObl (opmanuzoBaHHOro 3amaHusi rpada. Xapaxktepuctuku rpada. IlopsaxoBas u
yucioBas (yHkuuu Ha rpade. YpoBeHb. Marpuna croumMocted. I[IpuHIMI ONTHMAaIbHOCTH.
Hcrounuk u crok. TpancrnoptHas ceTb. [IponyckHas cnoco6HocTb. [T0TOK, pazpe3. MakcumabHbIH
MOTOK M MUHUMAJIbHBIN pa3pe3. 3ajjaua 0 HanOoJIbIIEM ITOTOKE.

4. Onucanue u ananuz nomoKo8 UHopmayuu 8 OOILUUX CUCEMAX

Knaccugpukamus  nokymeHTtoB. HMHpopmanmonnsii  6asuc  cucrembl.  OTHoOLIEHHE
BxoxaeHus. OTHomenue nopsaka. MHpopmanuonnsiii rpad. ITopsgok snementa.  Ilopsimox
nH(pOpMallMOHHOTO Tpada.

5. CmpykmypHo-monono2uuecKkue Xxapakxmepucmuku CUCmem U ux npumeHeHue



CBSI3HOCTH CTPYKTYpPBI, MaTpuiia cBsi3HOCTH. CTpyKTypHas H30BITOYHOCTh. KOMITaKTHOCTB.
Hluamerp crpykrypsl. CTeneHb ULeHTpaiau3auuu B CcTpykrype. Panr osnementa. Mogens
CTPYKTYPHOTO COIPSDKEHHSI DJIEMEHTOB B 00NbIINX cucteMax. OmnepaTop conpsbkeHus. Bxoausie n
BBIXOJIHBIE nonmtoca. Kanan cnenoBanus. Konryp.

6. [exomnosuyus u deyenmpanuzayus. Cmpykmypol u yposHU ynpaeieHus

JleKoMIO3HIMA Ha TOACUCTEMBI CO CITa0BIMU CBSI3sIMU. ArperatupoBanue. Tpancdopmarius.
Marpuna cBszed. JleneHTpanusanus 00 BXOJaM U M0 BbIXxoaaMm. /leneHTpann3oBaHHas CTPYKTypa.
IlenTpanu3oBaHHas cTpykTypa. LleHTpanu3oBaHHas paccpeoToueHHas cTpykTypa. Mepapxuueckas
cTpykrypa. CTpykTypa 0OBEKTa M CHCTEMBbl ympaBieHus. LleHTpanu3oBaHHas CTpyKTypa ¢
ABTOHOMHBIM YIPaBJIECHUEM.

7. Ilpumenenue MapKoOBCKUX Npoyeccos 0N aAHAIU3A NOBEOCeHUSl OONLUUX CUCTEM.
Ilpeocmasnenue 6onvuiux cucmem 6 8ude Mooeiell CUCeM MACCco8020 0OCIYHCUBAHUS

Knacc MapkoBckuX ciay4alHbIX mporeccoB. OAHOpPOJIHBIE MapKOBCKHE IPOLIECCHI.
[TpencraBieHne OONBIINX CHUCTEM B BUIEC MOJENCH cuUcTeM MaccoBoro oOcmyxuBanus (CMO).
OcHoBuble ompenenenus. Ilpumepsr Oonmpmmx cucreMm, Qopmanusyembix B Buae CMO.
Knaccugpukanus. OcHOBHas 3ajjaya aHajiu3a I[pU  MCIOJIB30BAaHMM MOJEIEH MaccoBOIrO
oOcnyxuBanus. IlyacconoBckoe pacnpenenenue. IIpocredimmii notok. Ilorok Dpmanra. Meroasl
aHaJM3a MOBEACHUS CHCTEM IPH OOJIBIIIOM YHCIIE SJIEMEHTOB.

8. A3viku onucanus vibopa 6 OOnbUIUX cUCEMAX

MHOXeCTBEHHOCTh 337a4  BbIOOpa. MHOXECTBO albTEPHATHB, OLEHKA allbTEpPHATHB.
KpurepuanbHblii sS3bIK onucaHus BbiOOpa. BreiOop kak Makcummszanus kputepus. IlapetoBckoe
MHOecTBO. Omnucanue BpIOOpa Ha sA3bIKe OMHApHBIX OTHOLIEHHH. CrocoObl 3a1aHus OMHApPHBIX
OTHOIIEHUH. SI3bIK GQyHKOMI BbeIOOpa. @DYHKIMM BbBIOOpAa KaK MaTeMaTUYeCKUN OOBEKT.
Orpannyenus Ha QyHKIUH BbIOOpa. ['pynmoBoii BIOOP.

9. Dxcnepmubie Memoouvl 8b100pa

Oranbl NOJATOTOBKU U MPOBEACHUS dKcnepTusbl. [lomyuenune sxkcrepTHbIX olieHOK. [loHsTHE
mikasel. Tunsl mkan. CrnocoOsl u3mepeHus: 00bekToB. O0paboTKa pe3yabTaTOB OMPOCa IKCIIEPTOB.

10. Bvibop 6 ycnosusx neonpeoenennocmu. Teopus uep

Martpuna pemennii. Ciy4yail aeTrepMUHUpOBaHHBIX pemeHuil. Kpurepun. IlponsBoaHbie
kputepuu. Ilpenmer, knaccuduxanus urp. HedbopmanbHoe onmucanue urpsl. MaTtpuunas ¢opma
urpel. ['eomerpuyeckoe pemenue wurpsl. lleperoBopHoe MHokecTBO. MHoxecTtBo Ilapero.
ApOutpax. Xapakrepuctiuueckas QyHkuus. [Ipeanocbuiku u pemeHue.

11. Memoowl cemesoeo ananusa

JluneiiHOe MporpaMMHUPOBAHKE U TIOTOKHU B CeTSAX. 3a/ladl O Ha3HAYEHUSIX, 0 MAaKCUMAIbHOM

IIOTOKE, O KpaTyahlled Lenu, O MHOTONOJIFOCHOW KpaTdailled nenu, O KpaTyauiiem IyTH ¢



(buKCUPOBAaHHBIMU IIJIATE€KaMHU, O MHOTOIOJIOCHOM MaKCUMaibHOM moToke. [loBpexnenue y3noB u
JyT B CETAX.

12. CALS-mexnonocuu. Memoowvl cemegoeo niaHuposanus u ynpasieHus

Kuzuennblii nukn npoaykuuu. I[lnanupoBanue u pa3zpaboTka IMpoLeccoB. YTpaBlieHUE
IpOeKTaMd M 3aJaHusMHU. YTpaBieHHE pecypcaMHu. MeToibl CEeTeBOro IUIAHUPOBAHMS U
ynpasinenus. [uarpamma ['antra. Meton xputuueckoro nyrtu (MKII) um meron oueHku u
nepecmorpa mnporpamm (IIEPT). OOmme xapaktepuctuku MmetronoB. CeTeBoe IUIAHUPOBAHHE U

ynpasienue nporpammamu ¢ momotnbio [IEPT n MKII. O6nacte npuMeHeHusl.



AHHOTAIUSA JUCHHUIIINHBI

Teopus aemomamuuecxkozo ynpaenenus, wacms 2 - b1.B./[B.9.1

Heab ocBOeHUS IMCUMILINHBI:

N3ydyeHre COBpPEMEHHOM TEOpHUH aBTOMATUYECKOTO YIPABIEHUS MJs IOCIEIYIOIIETO
MCIIOJIb30BaHUs €€ Ha IPAKTUKE IIPU PEILIEHUH 3a/1ad IPOSKTUPOBAHMSI, aHAJIM3a U CUHTE3a CUCTEM
ABTOMAaTUYECKOI'O YIPAaBJICHUS.

MecTto nucunumimebl B cTpykrype OOIL:

Hucuunnuna «Teopusa aemomamuueckozo ynpaenenusna, uwacmes 2 - b1.B.J[B.9.1»
OTHOCHUTCSl K BapHMaTUBHOM YacTH 1O BHIOOPY OJIOKAa JUCHMIUIMH OCHOBHOM Npo(decCHOHAIbHON
obpazoarenbHoi porpammsel (OITOIT) mo mpodwtro Ynpasnernue u nHGopMaTHKa B TEXHHYECKUX
cucreMax Hanpasienus 27.03.04 YopaBieHue B TEXHMUECKMX cucTeMax. KonmuecTBO 3aueTHBIX
eauHHUIl — 6.

Copneprxanue pasaesios:

1. OcHosnbie nonosicenus OUCKpemHbIX cCUCmeM YNPpAaeieHUs

Bunet xBaHTOBaHMs curHana. Kiaccudukamusi JUCKPETHBIX CHCTEM — YIpPaBICHUS.
CrpykTypHas cxema HUMIYJIbCHOW cucTteMbl. JluckperHoe mpeoOpa3oBanue Jlammaca u ero
CBOMCTBA.

2. OchogHvle Xapakmepucmuku UMNYIbCHbIX CUCEM A8MOMAMU4ecKo20 YNnpasieHus

JluckpetHble mepenaTouHble GyHKIMH. Pa3HOCTHBIE ypaBHEHUS, BPEMEHHbIE U YacTOTHBIC
xapakTepucTuku. OnpeneneHrue 3HaUeHUd BpEMEHHbBIX CUTHANOB. [IpeacTaBienre B MpoCTpaHCTBE
COCTOSIHUH.

3. Yemortiuueocmo u cunmes umnynochvix cucmem ynpaenenus

HeoOxomumble M JOCTATOYHBIE YCIOBHSI ycTOM4YMBOCTH. KpuTepuu ycTOMUMBOCTH IO
YaCTOTHBIM XapaKTEPUCTHUKAM U XapaKTEPUCTUUECKOMY YPaBHEHUIO. AHAIN3 KaueCcTBa YIpaBICHUs
[0 TEepexXOJHON XapaKTepUCTHKE 3aMKHYTOW cucTeMbl. CHUCTEMBI C KOHEYHOH JJIUTENbHOCTHIO
NEPEXO/IHOTO IMpolecca. YCIOBUS TIPyOOCTH CHUCTEMBl. AHAJUTHUYECKUHA CHHTE3 HMITYJIbCHBIX
CHUCTEM B YaCTOTHOM 00JIACTH, CUHTE3 UMITYJICHBIX CUCTEM C 3alla3/IbIBAaHUEM.

4. XapaxmepucmuKu ci1y4atiHblX npoyeccos

BeposTHOCTHBIE XapaKTEPUCTUKH CIIy4alHBIX IporeccoB. CTallMOHAPHBIE U 3PrOINYECKHE
nporecchl. OmpeneneHne BEPOSTHOCTHBIX XapaKTEPUCTHUK TPH YCPEIHEHWHM 110 BpPEMEHH.
IIpoxoxkaeHe CIly4aliHOIO CUTHajIa Yepes3 JIMHEHHOE 3BEHO.

5. Oyenxa mounocmu pabomul cucmem YnpasieHuss npu C1y4auHblX 6030€tCEUsIx

Jucnepcusi ommOKH CHCTEMBI yIpaBIeHHUs] — OCHOBHOM MOKa3aTeslb TOYHOCTH €€ paboThl.
CniocoObl BBIYMCICHUS TUCIEPCUM CTAllMOHAPHBIX CUTHANIOB. BiusHue B3aMMOCBS3M 3a/1al0LIEro

CUTHaJla U BO3MYIICHHA Ha TOYHOCTH paGOTBI CUCTCMbI YIIpPABJICHUS. OI_[CHKa TOYHOCTH B



HEJIMHEHHBIX CHUCTEMax yIpaBleHUs. PacueT HENMHEWHBIX CHUCTEM METOJIOM CTATHCTHYECKOU
JTUHEapHU3alUH.

6. Cunmes cucmem agmomamuyecko20 YNpasieHuss npu CIy4auHblx 6030eticmeusx

3amaya CHUHTE3a CHCTEMbl YIPAaBIEHUS M OOOCHOBAaHHOCTH OIpEIEICHHs] ONTHUMAaJbHOM
nepeaaroyHor  GyHKIMH. MeETon  OompeaesieHus ONTHMAJIbHOW (U3MYECKH pean3yeMoun

nepenaTouHoi GpyHKIMU (BBIBOA ypaBHEeHM ). OnTUMaBbHBIN GriibTp Bunepa.



AHHOTAIUSA JUCHHUIIINHBI

Haoesxcnocmo cucmem ynpaenenus - b1.B./[B.9.2

Leab ocBoOeHUs IMCUMIIJIMHBI:

N3yuenue cCOBpeMEHHBIX MOJIENIEH U METO/IOB TEOPHUH HAJIEKHOCTH JJIsl TIOCIEIYIOIIEr0 X
WCIIOJIb30BAaHUS Ha MPAKTUKE IMPU PEHICHUH 3a/lay UCCIEAOBAHUS M TMOBBIIMICHHUS HAJEHKHOCTH
TEXHUUYECKUX OOBEKTOB.

MecTto nucuumimHebl B crpykrype OOIL:

Hucuumuna «Haodexcnocmos cucmem ynpaenenus - b1.B.J[B.9.2» oTHocUTCS K
BapHMaTMBHOW YacTM 10 BBIOOpY OJIOKa JUCHUIUIMH OCHOBHOW  TpOQ)eCCHOHATBHOU
obpazoarenbHoi porpammsel (OITOIT) mo mpodrtro Ynpasnenue u nHGOpMATHKA B TEXHHYECKHX
cucrteMax HamnpasieHus 27.03.04 YopasieHue B TEXHHUECKHX cucTteMax. KoimuecTBo 3ayeTHBIX
eauHHUIl — 6.

Copneprxanue pasaesios:

1. OcHogHbie nousmus meopuu HA0EHCHOCU

[Tonstue nanexHoctu. Kiaccudukanus oTka3zoB MO XapakTepy YCTPaHEHHs, MO CBS3H C
JIPYTHMH OTKa3aMH, I10 JIETKOCTH OOHApYKEHUs, IO BHEIIHWM IMPOSBICHUSM, TIO XapaKTepy
BO3HUKHOBEHUsI. OCHOBHBIE CIOCOOBI TOBBIIMICHUS HAIEKHOCTH. DaKTOPHI, BIMSIIONIME HA
HaJICKHOCTbD.

KonunuecTBeHHBIE MTOKA3aTeNN HAAC)KHOCTH HEBOCCTAHABIMBAEMBIX OOBEKTOB: BEPOITHOCTH
OoTKa3za u 0e30TKa3HOW PabOThI, IUIOTHOCTh paclpeeleHus] HapaOOTKH Ha OTKa3, UHTEHCUBHOCTh
OTKa30B, MaTeMaTHYEeCKOE OXXUJaHWE HapabOTKM Ha OTKa3. XapaKTepHbIE PEKUMBI PaOOTHI
00BEKTOB: TPUPAOOTKA, HOpPMAJIbHAS KCIUTyaTallus, U3HOC 3JeMeHTOB. [IpoBeneHre UCTBITaHUMA
JUTSL TIOJTyYEHHUsl HaJIeKHOCTHBIX XapaKTepUCTUK. TeopeThyeckue pacmpeneieHus HapaOOTKU Ha
OTKa3: JKCIIOHEHIMAJIbHOE, YCEYEHHOE€ HOpMalbHOE, paBHOMEpHOe, pacupeneneHus Penes u
Beiibymia, ramma-pacnpeneneHue.

2. Ucnonvzosanue bynesvix mooenei npu pacieme HaA0edCHOCmu

[Tpenmocbuiku OyIEeBBIX METOAOB pacueTa HaJEeKHOCTH U COCTaBIEHHUE OYIEeBBIX (YHKIUI
paboTOCMOCOOHOCTH CHUCTEM C TIOCTEA0BaTEIbHO-MAPATUICTFHBIMA COCIMHEHUSIMU DJIEMEHTOB.
[Iytu u ceueHuss 1Mo pabOTOCHOCOOHOCTHM W MX HCIHOJIb30BAaHUE [UIsI pacueTa HaJIeKHOCTH.
Beluncienre MUHUMAIbHBIX IyTE€H [0 MAaTpPULE Y3JIOBBIX COEIMHEHUH. YUYeT BpPEMEHHOU
3aBUCHUMOCTH B OYJIEBBIX MOJIENSIX HA/IEKHOCTU. BbIuncieHne BepossTHOCTH 0e30TKa3HOW paboThI
cuctembl. Paznoxxenue OyneBoit (GYHKIIMU pabOTOCTIOCOOHOCTH TO TEPEMEHHBIM. | paHHYHBIC
OLICHKH BEpOSITHOCTEN Oe30TkazHOM paldoThl cucTeMbl: olieHKa O3apu-llpomana u onenka
JInTBaka-Ymakosa.

3. OcHogHble cnocobbl pesepsuposanis 00beKmos



HanexHocTh pe3epBHpPOBaHHBIX OO0BEKTOB. IlaccMBHOE pe3epBUpOBaHWE C HEU3MEHHOU
Harpy3KOM M AaKTUBHOE HArpyXEHHOE pE3epBUPOBAHME C HJCAIBHBIM IIEPEKIHYAIOIUM
ycrpoiictBoM. O0Iee u pas3zienbHoe pe3epBupoBaHre. HenarpyXeHHbIH 1 00JIerYeHHBIN pe3epBEI.
Pe3epBupoBanue ¢ nepepacnpeneacHueM Harpy3Ku.

4. Pacuem naodesicnocmu 60cCmanagIu8aemvlx Cucmem

BoccranoBieHne M IOTOKM  OTKa3oB. [IoHATMS  CTAaMOHApHOCTH,  OTCYTCTBUSA
IIOCJICICHCTBUS. U OPAMHAPHOCTU IOTOKOB. IIpocredmmii morok orka3oB. HecraunmoHapHbI
IIyaCCOHOBCKUM IOTOK OTKa30B. II0TOK OTKa30B ¢ orpaHM4eHHbIM nocieaeiicrsueM. HanesxHocTh
BOCCTaHABJIMBAEMbIX CUCTEM. Pacuer HafiexHOCTH 110 rpady COCTOSIHUM.

5. Mapkoeckue npoyeccvl 6 meopuu HA0EHCHOCU

MapKoBCKHE TPOIECCH C JUCKPETHBIM BpeMmeHeM. Kilaccupukanus COCTOSHUN Ienu
MapkoBa. Mcnosnb3oBaHue Z-mpeoOpa3oBaHusl JJIsl MCCIENOBAHUS JIUCKPETHBIX MAapKOBCKHX
npoueccoB. MapKOBCKME IPOLIECCHl € HENPEPBIBHBIM  BpeMEHEM. AHaIu3 HAJIEKHOCTH
yOIMpPOBaHHBIX CUCTEM IIPU ITOMOLIM MAPKOBCKUX MOJIENIEH.

6. Mamemamuueckue mMooenu npoyeccos UsHaAUUBAHUSA, CIAPEHUs U PaA3PecyIUpOSaHUs]

[TapameTpuueckas HaeKHOCTb CUCTEM. PacdeT Hale)KHOCTU IIPU MTOMOLIY METOJOB MaJIbIX
BO3MYIUICHUH, CTATUCTUYECKOH JIMHEeapu3aluy, IPUOIMKEHHON CTaTUCTUYECKOH JIMHEapH3aliH.

Maremarnueckue MOJENM IPOLECCOB CTAPEHUs, W3HAIIMBAHMS, pa3peryJupoBaHUs.
[Tonycnyuaiinble GyHKUIMU: BeepHAast U paBHOMEpHasi PyHKIIMH.

7. Pacuem napamempuueckoii nadexcHocmu cucmem agmomamuiecko2o ynpasieHusl

@OyHKIMU YyBCTBUTENBHOCTH TMpsMOM 1Henu W 1enu oOpaTHOW cBaA3H. DyHKUIUU
YYBCTBUTEJIBHOCTU ISl PA3JIMYHBIX CTPYKTYPHBIX coefauHeHuil. OmpeneneHue KodPQGUIUEHTOB
BIIMSHMS TapaMeTpOB Ha XapaKTEPUCTHKM cucTeM. HaneKHOCTh CHCTEMBI aBTOMAaTHYECKOIO

peryjinpoBaHusa OTITYCKaA TCIlJIa Ha OTOIJICHUC KUJIBIX 3JIaHUM.

AHHOTAIUSA JHCIUIIHHDBI
Qu3uxa — b1.b.6
Heab TMCHUIITHHBI. COCTOUT B H3y4YeHUHU (PyHIAMEHTAIBHBIX (PU3MUECKUX 3aKOHOB, TEOPUH,
METOJIOB KJTACCHYECKON M COBPEMEHHOU (GU3NKH, B (POPMHUPOBAHUH HAYIHOTO MHPOBO33PCHUS.

Mecto aucuuniunbl B cTpykrype OOIl: Jlucuumnubaa «@u3uka — b1.b.6» oTHOCUTCS K
0a30Boii yacTH OJIOKa JUCIMIUIMH OCHOBHOH TpPO()eCCHOHAIbHOM 00pa30BaTeIbHON MPOTrpPaMMBbI
(OIIOII) mo mpodwumo YmpariaeHue u WHGOpPMATHKAa B TEXHUUYECKHX CHCTEMax HaIpaBJICHUS
27.03.04 YupaBneHue B TeXHHUECKUX crcTeMax. KommdecTBo 3aueTHbIX equHmIl — 12.

Conep:xanue pa3iesioB:

1 cemecTp

1. MEXAHUKA




KNHEMATUKA. OcHOBHbIE KMHEMaTHYECKUE XAPAKTEPUCTUKHU JBUKEHHUS MaTEpUATbHOU
TOYKH: TPAEKTOpUs, MyTh, PAAUYC-BEKTOpP, BEKTOP IME€PEMEIEHUS, MTHOBEHHBIH LEHTP U paguyc
KPUBHU3HBI TPAEKTOPHH, CKOPOCTb, YCKOpPEeHHE. Paznuynble cucTeMbl KOOpAMHAT. TaHreHIHnanbHOe
U HOpMajbHOE YCKOpeHHsA. OCHOBHbIE KMHEMATHUUYECKHUE XapAaKTEPUCTHUKU [BUKEHHUS M.T. II0
OKPY>KHOCTH: yroJl IOBOPOTA, yIJIOBask CKOPOCTh, YIJIOBOE YyCKOpPeHHE. CBA3b YIIIOBBIX U JIMHEHHBIX
BenuunH. Kiaccudukanus IBMKeHus: MaTepuaibHOi TOUKU. PaBHONIEpEeMEHHOE IBUKECHHUE.

JIBuKeHME TBEpIOro Teja: IOCTYNaTelNbHOE, BpallareiapHoe, cioxHoe. [IpencraBinenue
CIIOXKHOI'O JIBUXKEHHMS KaK CyMMbl IIOCTYNATE€JIbHOIO U BpamarenbHoro. CBsi3p cKopocTei
Pa3IMYHBIX TOYEK TBEPAOTO TeJIA IIPU CI0KHOM JBUKCHHUM.

JANHAMUMKA. Macca, cuna, umnyibc. 3akonsl HeoToHa. 3aKOH M3MEHEHUSI UMITYJIbCA ISt
CUCTEeMbI MaTepuaibHbIX Touek. LlenTp macc. Teopema o IBHKEHUH LIEHTpa Macc.

JrHamuka TBepaoro Ttena. MOMEHT CUJIbl OTHOCHUTEIIBHO TOYKHM. MOMEHT HUMITyJbCa
OTHOCHUTEJIbHO TOYKH. 3aKOH U3MEHEHUSI MOMEHTA UMITYJIbCa OTHOCUTEIBLHO HEMOIBUKHON TOUYKU U
neHTpa macc. MoMeHT mapbl cuj. MOMEHT MMITyJibca abCOIMIOTHO TBEPAOTO Teja OTHOCUTEIHHO
ocu. OCHOBHOE YpaBHEHHME JUHAMUKH BpALLATEIbHOTO JBM>KEHHUs. MomeHT uHepuuu. Teopema
[ITeiinepa. Pacuer MmomeHTa nHEpLMU. TEH30p MHEPLIHH.

PaGora cumnbl (3eMeHTapHasi, IepeMEeHHOM CHIIbI, TOCTOSTHHOM CHJIbI, PABHOACHCTBYIONLIEH ).
Pabota npu BpaiaTeabHOM JIBHXKCHHH.

Teopema 00 M3MEHEHMHM KHHETHYECKOW SHepruu. KuHeTHdeckas SHEprusi MarepuaabHON
TOYKH U CUCTEMBI MAaTEPHUAIbHBIX TOUYEK. KHMHETHYECKass SHEprus NpU BPALIATEIbHOM JIBUKEHHHU.
Teopem Kénura. Kunetnueckasi sHEprus pu CJI0KHOM JBUKCHUHU.

KoncepBatuBHbie 1 HEKOHCEpBAaTUBHBIE CUIIbl. [loTeHIIManpHast SHEPTUs. 3aKOH U3MEHEHUS
MEXaHUYECKOM SHEPIruH. 3aKOH COXpaHEHUs 3Hepruu. CBs3b MEXIy NOTCHLMAIBHOW 3HEpPrueil u
CUJIOH, MOTEHLMAIbHAsA SHEPTUs B MOJIOKEHUH PaBHOBECHUS. PacdueT mOTEHLHaNbHON SHEPrUU IS
Pa3IMYHBIX CHUJIOBBIX ITOJICH: IMOJIE IEHTPAIbHON CHIIBI (IPaBUTAIIMOHHOE), TOJIE CHJIBI TSKECTH,
CHJIbI YIIPYTOCTH.

3aKOH COXpaHEHHs HMITYJIbCa. 3aKOH COXpPaHEHUsI MOMEHTAa UMIIyJibca. Y JdapHble
B3aUMOJICUCTBUS: a0COIIOTHO YIPYTUil U HEYNIPYTUM yaap.

HeunepuuanbHablie cUCTEMBI OTCUETA, CUIIBI MHEPLIMH.

[Mpunuun otHOcuTenbHOCTH [amunesi, mnpeoOpazoBanuwe [amwmies, CHEACTBUS U3
npeoOpaszoBanus ["anunes. 3aKoH cioxeHHs ckopocTeil. IHBapraHTHOCTb YCKOPEHUSI.

2. CHEINUAJIBHAA TEOPUA OTHOCUTE/IBHOCTH

[Toctynater Ditamreitna. [lpeoOpazoBanue Jlopenma. CneacTBus w3 mpeoOpa3oBaHUs
JlopeHnia: OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH, 3aMENJIECHHE XOAa JBHUXKYLIUXCA 4YacoB,
cokpaienue JMHbL. [IpeoGpasoBanne ckOpocTeil U yCKOpeHHH. PensiTuBUCTCKIE BBIpAKEHUS IS
Macchl, UMIyJbca U 3Hepruu. MntepBan. uBapuanTtsl npeodbpazoanus JlopeHna.

3. MOJIEKYJIAPHAA ®U3HKA U TEPMOJIHHAMUKA

IlonsTe Makpocucrembl. MeTOAbl ONMCAHUA: CTATUCTUYECKUH M TEPMOJUHAMHUYECKHUH.
TepMonnHaMu4eCcKas CHUCTEMA, €€ XapaKTEPUCTHKU: aTOMHAsl Macca, MOJISIpHAs Macca, KOJIM4ECTBO
BEIIIECTBA, KOHLEHTpaIMs, oObeM, JaBieHue, TeMiepaTypa. PaBHOBECHBII M HEpaBHOBECHBIH
TEpMOJIMHAMUYECKUH ITporecc. VeanbHblil ra3, ypaBHEHUE COCTOSIHHS UIEATIBHOTO ras3a.

OcnoBHoe ypaBHenue MKT nns npaBnenus. Yucino cremenedt cBoboabl. Teopema o
PaBHOMEPHOM paclpeesIeHUH YHEPTHH [0 CTENEHSIM CBOOOIBI.

Buytpennsist sHeprus. Paborta. KommuectBo Teruorsl. TemmoemkocTs. IlepBoe Hawamo
TepMonMHaMUKH. [IpuMeHeHHMe mepBoro Hadama K M3ompoueccaMm. YpaBHeHwe Maiepa.



AnunabaTHbIl Tporiecc, ypaBHeHHE anuabdatsl. [lonmuTpomnHbIil mporece, ypaBHEHHE IMOJIUTPOIIBL.
Knaccuueckas Teopusi TEIIIOEMKOCTEN 1 €€ OTPAaHUYEHHOCTb.

Hanpasnenus mpoueccoB. Bropoe nHawano tepmoaumHamuku. OOGpaTUMble W HEOOpaTUMBbIe
npoueccsl. TernoBele MallMHBI U UX Kioj. TemnoBoi Hacoc. XojoauipHas ycraHoBKa. L{uki
Kapno, ki nukna Kapuo, teopema Kapno.

HepasenctBo Knaysuyca. Dutponus. M3menenne sHrponuu B 1ukie Kapho. M3menenue
SHTPONMM B H30JIMPOBAaHHBIX cUcTeMax. Pacuer usmeHeHus »HTponuu. CTaTUCTUYECKUI CMBICIT
sHrponuu. Teopema HepHcra.

Jmuna cBobogHoro mpobera. DddexTuBHOE ceueHue. SBieHus mepeHoca: BHYTpEHHeEe
Tpenue, ¢ Gy3us, TeIIOMPOBOAHOCTD.

Pacnpenenenne Makcsemia. HMpeanpHbli ra3 BO  BHEIIHEM IIOTCHIUMAJIBHOM  IIOJIE.
bapomerpuueckas popmyina, pacnpenenenue bonpimMana.

2 cemecTp

4. DJIEKTPOCTATHUKA

Onextpuueckuid  3apsa. 3akoH Kynona. Dnekrpocratmueckoe mone B Bakyyme. HanpspkeHHOCTB
3JIEKTPOCTATUYECKOTO TIOJIS, pacdeT HampshKeHHocTH. [lpuHimn cyneprnosunuu. CumoBble nuHUH. lloTeHIman
3NEKTPOCTATUYECKOTO ToJsA. Pacuer moreHnmana. CBA3b MEXAY NMOTCHOMAIOM W HAMPSHKEHHOCTHIO TOJIA. YCIIOBHE
MOTEHIIMAIbHOCTH MOJIA. DKBUIIOTEHINAIbHBIE TOBepXHOCTH. [lone numoss.

IloTox BekTOpa HaNPsSKEHHOCTH B Clyyae OJHOPOIHOTO M HeogHOpomHoro mois. Teopema OcTporpaickoro-
I"aycca as Bakyyma B HHTETpaJIbHOU U TuddepeHimaibaoil popme.

OnexkTpocTraTudeckoe Imoje B BemiectBe. Jlumons B anexkTpocraTyeckoM moje. Jlmdnextpuku. Tumst
JTUAIIEKTPUKOB. DJIEKTPOHHAsI U OpHEHTAllMOHHAs Tonspusaiuy. [longapusoBaHHOCTS (BeKTOp moysipuszanuu). Teopema
Ocrtporpazackoro-I'aycca s monsipuzoBanHocTd. CBOOOHBIE U CBA3aHHbIE 3apsabl. Teopema Octporpanckoro-I'aycca
JUIA  3JEKTPOCTAaTHYECKOTO TMOJIi B JAMIEKTPUKE. BexkTop »3JeKTpuueckoro cmemieHus. JuaneKkTpuueckas
BOCIPUMMYHMBOCTb M JIWAJICKTPHYECKasl IMPOHMIAEMOCTh BemecTBa. CBA3b MEXAYy BEKTOPAMH IAMAJICKTPHYECKOTO
CMEIIECHHS U HaPsDKCHHOCTH. | paHUYIHBIE YCIIOBHS, TPETOMIICHUE CHIIOBBIX JIMHHUH.

[IpoBOOHUKHM B 3JIEKTPOCTaTHYECKOM Ioje. HeszapsokeHHBIH NMpoBOAHUWK B moje. PacnpeneneHne cTOpoHHETo
3apsaga 1Mo TPOBOAHMKY. OddexT crexkaHus 3apsga. OJIEKTPOEMKOCTh YEAMHEHHOTO MpOBOAHMKA. EMKOCTh
KOHJIeHcaTopa. Pacdyer eMkocTH (INIOCKUH, IMIMHIPUYECKHH KOHIeHcaTophl). CoeJMHEeHNE KOHIEHCATOPOB. JHEPTHUs
3apsHKEHHOTO ITPOBOAHMKA, JHEPTHs KOHJEHCATOpa. JHEPIusl 3JIEKTPOCTAaTHYECKOro IIoiisi, 00beMHas IUIOTHOCTB
SHEpIHUu.

5. DJIIEKTPOMATHETHU3M

ONeKTpUYeCKUil TOK: CHJIa TOKa, INIOTHOCTh TOKA. YpaBHEHHE HENpephIBHOCTU. 3akoH OMa Ui 0JHOPOIHOTO
ydacTKa [enu B HWHTerpanpHoW m auddepennmansHoi dopme. OO0oOmeHHbIi 3akoH Oma. 3akoH [[xoynsa-JleHna.
[MpaBuna Kupxroda. I[Tepexo/Hbie nporeccsl B LelH ¢ KOHeHcaTopoM. Kiiaccuueckast TeopHst 3JIeKTPOIPOBOIHOCTH.

MaruautHoe mose. Bektop nHAYKIMM MarHuTHOTO moJist. 3akoH buo-CaBapa-Jlamaca. [Tone otpeska mpsMoro
ToKa. JIuHuyn maruuTHON uHAyKuuuU. Ilone Ha ocu KpyroBoro Toxa. MarHUTHBIM MOMEHT KOHTypa ¢ TokoM. Ilone
IIPSIMOTO COJICHOUJIA.

Maruutsslii notok. Teopema Octporpaackoro-I'aycca st BeKTOpa MarHUTHOH MHIYKIMHM B MHTETPAIBHON U
muddepennuanbHoil Gopme. TeopemMa O HUPKYIAIMM BEKTOpa MarHUTHOW WHAYKIWH. [loje MMIMHAPHUYIECKOTO
MPOBOJIHMKA C TOKOM, T10JI€ KOAKCHAILHOTO KaOessl M IByXIPOBOIHO JIMHUH, T10JI€ JUTHHHOTO COJICHOM/Ia U TOPOU/Ia.

Cuna Amnepa, cuna B3aUMOAEUCTBHS NapaieNbHbIX TOKOB. KOHTYp ¢ TOKOM B OHOPOJHOM U HEOJHOPOIHOM
MarHuTHOM 1oJje. PaboTa no nepemenieHnio NpoBOAHNKa U KOHTYPA C TOKOM.

Cuua Jlopenna (pa3nu4Hble Cllydan HaIlpaBJIeHUs CKOPOCTH). [IBIKEHHE 3aps/ia B CKPEIIEHHBIX 3JIEKTPHIECKOM
Y MarHUTHOM IOJIsIX. Y ckopuTeny yactuil. Dddext Xoma.

Omnbitel ®apazess. SIBneHHMe 3IEKTPOMArHUTHOM HMHAYKIMH. 3aKOH 3JIEKTPOMAarHUTHOW HWHIYKIUH (3aKOH
®Dapanes-Makcpemna). [IpaBuno Jlenma. SIBnenne camomHIyKud. MHIYKTHBHOCTH. SIBiEeHME B3aMMHON WHIYKIIHH.
B3anmuas mHIYKTHBHOCTE. [lepexoqHpIe MPOIECChl B IEMH C HHIYKTHBHOCTHIO.

OHeprust MarHUTHOTO 1oA. OOBeMHas IIOTHOCTH SHEPTHH.

MarnuTHOE moJie B BemiecTBe. MarHeTuku. MarHWTHBI MOMEHT aromMa. ATOM B MarHUTHOM IIOJie, TeopeMa
Jlapmopa. Muxportoku. Krmaccudpukamms wmarHetnkoB. [lapa- m amamarmermku. Hamaramgennocts. Teopema o
UPKYJIAIAN BEKTOpa HAMAarHWYCHHOCTH. BeKTOp HampsyKEeHHOCTH MarHuTHOrO Noist. CBA3p MEXKIy BEKTOpaMH
UHAYKIUY, HaNpsDKEHHOCTH M HAaMarHW4eHHOCTU. MarHuTHas NPOHUIAEMOCTh BEIIEeCTBAa. [ paHUUYHBIE YCIOBUS,
npesioMieHue JIMHUN. PeppoMarHeTHKU: CBOWCTBA M X 0OBSCHEHHE.



ITonuprit  Tok. VYpaBHeHns MakcBemra. OTHOCHUTENBHOCTh DJEKTPUYECKOTO W MAarHUTHOTO — TOJIEH.
IIpeobpazoBanwme mose.

6. KOJIEFAHUA U BOJIHbI

CBoOoHbIE TapMOHHMYECKHE KoJeOaHMs: NPYKUHHBIH MasTHHK, MaTeMaTHYeCKUIl MasTHHK, (DU3NUECKUN
MasITHHK, HIealbHBIN KojeOaTenbHblil KOHTYp. CloKeHHe rapMOHHYECKUX KOoJeOaHUH (MEeTOJI BEKTOPHBIX TUarpamMM).
Buenns. CrnoxeHre B3aMMHO NMEPHEHAMKYJSIPHBIX KOJIeOaHUH. 3aTyxarolmue KojeOaHus, UX XapaKTepUCTHKU (Bpems
3aTyXaHWs, NOEKPEMEHT 3aTyXaHus, JIOTapu(pMUUECKHH IEKPEMEHT 3aTyXaHWs, JOOpOTHOCTB). BbIHyXIeHHBIE
Kosrebanus. Pesonanc. Pe3oHaHC TOKOB U HANIPSKCHHM.

OnextpoMarauTHsle BosHBL. OnbIT ['epria. BonHOBOE ypaBHEHHE.

3 cemecTp

7. BOJIHOBAA OIITUKA

Wntepdepennust cBera. KorepeHTHOCTP M MOHOXPOMAaTHYHOCTb CBeTa. Bpemsa u JuimMHa
KOrepeHTHocTu. Pacuer uHTEp(EpeHIIMOHHON KapTUHBI OT JABYX KOTE€PEHTHBIX HCTOYHUKOB.
Wntepdepennyst MHOrux BodH. CTosuMe BOJHBI M MX cBoiictBa. [ludpakuus csera. IIpunHuun
['toitrenca-®penena. Meroa 30u @penens. [psamonunelinoe pacnpocrpanenue csera. JAudpaxmus
@peHenss Ha KpyrjoMm oTBepcTuM M jucke. Judpakuus Ppaynropepa Ha 1menu uU Ha
IupakunoHHOW pemierke. Judpakuuss Ha OPOCTpAaHCTBEHHOW pemeTke. Paspemaromas
CHOCOOHOCTh onTuueckux npubopos. [lonarue o romorpaduu. Hucnepcus cBera. dazoBas u
IpYNIOBasl CKOPOCTU CBeTa. DJIEKTpOHHas Teopus aucnepcuu cpeta. [lomsipusanus cBera mpu
oTpakeHMH. 3akoH bprocrepa. JIBoiiHoe inydenpenomienue. llonspusanuoHHble IPU3MBL U
noJisipouipl. 3akoH Matoca. DJIeKTpo- U MarHUTOONTHYECKHE ABJIEHUS, POTOYIIPYrOCTb.

8. KBAHTOBAA [IPUPOJ[A U3JIVYEHUA

TerioBoe M3IydeHHUE TEI U €ro XapakTepuCTUKH. UepHoe Teno. PaBHOBECHOE HM3IIydeHHE.
3akoH Kupxroga. Pacripenenenue sHeprum B CieKTpe U3JIydeHHs 4epHOro tena. 3akoHnsl CtedaHa-
bonpiiMana wu  cmemenuss Buna.  TpymHocTm  Kilaccuueckod  (U3MKH B OOBSCHEHUU
3aKOHOMEPHOCTEW paBHOBECHOro M3nydeHus. KBanroBas rumnotesa u gopmyna [Inanka. Baemnnii
dorordpdexr. @otoHbl. DHeprusa U ummnyiabc (orona. [lasnenue cera. Dpdext Kommnrona.
EQnHCTBO KOPIYCKYJISPHBIX U BOJIHOBBIX CBOMCTB 3JIEKTPOMAarHUTHOIO U3JIy4YEHHUS.

OcCHOBBI KBAHTOBOM MEXaHUKH, CTATUCTUYECKON (PU3UKH U (PU3UKHU TBEPJOTO Tea.

KopnyckynsapHO-BOIHOBOM Ayanu3Mm cBoMcTB BemecTBa. @opmyna ne bpoinsa. CooTHomeHne
HeomnpeneneHHocTeil. BomHoBas GyHKIMS U ee cTaTUCTUUECKUi cMbIc. [IpuHIMI TPUYUHHOCTH B
KBaHTOBOW MEXaHHUKE.

VYpaBuenue Illpeaunrepa. CranmonapHoe ypaHeHue IlIpenunrepa. IIpocreiimmue
KBaHTOBOMEXaHWYECKUE 3aJauM: CBOOOJHAs 4YacTHIlA, YacTHIA B OJHOMEPHON «IOTEHIUAIbHON
sMe», TYHHENbHBIH H(PQeKT, IMHEHHBIH TapMOHMYECKHUH OCHHUIATOp. ATOM BOAOPOAA.
KBaHTOoBaHue sHepruM M MOMEHTa UMIyJbca JIEKTpoHa. ['JaBHOE, opOUTaIbHOE M MarHUTHOE
kBaHTOBbIe yncaa. OneiT lltepHa u I'epnaxa. Cnun anexrtpona. Ilpunnun ITaynu. Pacnpenenenne
AJIEKTPOHOB B ATOMAXx IO COCTOSIHUSIM.

B3anmopencTere U31y4eHus ¢ BELIECTBOM.

[Tornouienue wW3JIydyeHUsi, CIOHTAHHOE U BBIHYXJeHHoe usnydeHue. KoadduuneHnts
OliHmTelHa. JleranbHoe paBHOBecHe H3JydeHus c BemecTBoM. Popmyna Ilmanka. AxTuBHas
cpena. Jlazep.

Cucrema TOXIECTBEHHBIX dYHceld. 6-MepHOe (Pa3oBoe MPOCTPAHCTBO (MIO-IIPOCTPAHCTBO).
[IpyHIMIT HEPa3TMUYMMOCTH TOXAECTBEHHbIX yacTull. @epmuoHbl H 0030HBL. KBaHTOBBIE
cratuctukn Pepmu-upaka u bosze-OiiHiuTeiiHa. BBIp0OKI€HHBIN JIEKTPOHHBIN ra3 B METaJUIE.
®ortoHHbIN Ta3 u Gopmyna [Inanka. @oHonsl. TemnoemkocTh TBepAbIX Tel. 3akoH [romonra u Iltu.
3akoH [lebas. HeBbipoxkieHHbIH ra3. Kiaccuueckas cratuctuka Makcsena-bonbiivana.



OHepreTudecKkue 30Hbl B KpUcTauiax. BaneHTHas 30Ha U 30Ha npoBogumoctu. [IpoBoaHUKH,
nvonektpukun u  noaynpoBoaHuku (I1IT). CoGctBennas u mpumecHass mpoBoaumoctu [1T1.
®oronpoBoAUMOCTb. KOHTaKT ABYX METaioB. DJIEKTPOHHO-ABIPOYHBIA NEPEXOJ U €ro BOJIBT-
aMIIepHas XapaKTepUCTHKA.

AHHOTAUA TUCHHUILIHHBI
Ilonumonozusa — b1.B.J[B.1.1

Heap aucuuniaunbi: GOPMUPOBAHUE LIETOCTHOTO MOHUMAHHUS MOJIUTUKUA U MOJIUTUYECKIX
MPOIIECCOB, BRIPAOOTKA MPECTABICHUS O TIOJUTOJIOTUU KaK Hayke, ((OpPMHUpPOBAHUE HA ITON OCHOBE
COOCTBEHHOM aKTUBHOMW I'PaKIAHCKOW MTO3UIINH.

Mecto mucnuniaunbl B cTpykrype OOIL:

JlucuMmiuHa OTHOCHTCS K BapHaTUBHOW YacTd MO BBIOOpPY OJOKa AHUCUHUIUIMH OCHOBHOM
npodeccuoHanbHol oOpaszoBatensHoi mnporpammbl  (OIIOIT) mo mnpodunto VYmpasienue u
nH(pOpMaTUKa B TEXHMYECKUX cucrteMax HampasieHus 27.03.04 VYmpaBieHue B TEXHHYECKUX
cucremax. KoianuecTBo 3a4eTHRIX eqUHULL — 4.

Conep:xanue pa3aesoB:

[TonuTonorus Kak Hayka O MOJIMTHKE M KaK MHTErpajbHas Hayka. Poccuiickas u 3amajaHas
nonuTonornyeckue tpaauuuu. [Ipenver, cyObeKT U OOBEKT monuTudeckoi Hayku. llpuxiagHas
MOJIUTOJIOTUS M ee mpenMer. Teoperudeckas mnoauTosiorus. [loTUTHYECKHE TEXHOJIOTHUU Kak
TEXHOJIOTUM TOJUTHYECKUX uccienoBanuii. OcHOBHble (GYHKIMHM TonuTojoruu. llpakTuueckue
BO3MO>KHOCTH TIOJIMTOJIOTHH U €€ CBSI3b C KU3HBIO.

Brnactaple oTHomeHus. OObIZICHHBIE W Hay4dHbIEe TPAKTOBKH MOMUTHKHU. [lone monuTuku.
Conmanbaple QyHKIHHA TOJUTUHKHA. [lomuTudeckas ku3Hb o0mecTBa. OCHOBHBIC MOJIMTUYCCKUE
MHCTUTYLIMOHAJIbHBIE CTPYKTYpHI Bi1acTu. [lonutnueckue opranuzanuu. [loautudyeckrue oTHOLIEHUS
u mnpobOinemsl Biacth. [lomutuueckue wuHTEpechl. CTPYKTypa TMOJUTHYECKUX OTHOIICHHM.
[TonuTnyeckoe Hacuiue B HUCTOpUM oOmIecTBa. Pa3geneHue BIacTH Ha BETBU M €ro CYTh.
OcobeHHOCTH BJIACTHOM AesTeNbHOCTH B Poccuu.

CymHocTh monuTudeckoid cucteMbl. CHCTEMHBIE CBOWCTBA TMOJUTHUYECKON cdephl.
[Tonmutnaeckue cucTemMbl pa3iauM4HBIX cTpaH. CTpykTypa M (PYHKIMU TOJUTUYECKOW CHUCTEMBI.
[lonutnueckass  opraHuszanusi. @OyHKIMKU  NOJAUTHYECKOM  cuctembl.  Counuanuzanus.
PexpyrupoBanue. Kommynukanus. Apruxynsnus. HopmorBopuectBo. McnonnurensHas QyHKIMS.
Kontpous. [lonutnueckas cucrtema Poccun.

lNocymapctBo kak monutudeckuid HMHCTUTYT. CymHOCTh rocynapctBa. (OCHOBHBIE
KOHLICTIIIMM  TIPOMCXOKJEHUA rocynapctBa. (COOTHOIIEHHE TOCYJapCTBA C TPaxAaHCKUM
00LIECTBOM.

[Tonstre momutuyeckoro pexknma. OCHOBHas KiaccU(UKAIMS MOIUTHYECKUX PEKHMOB.
OCHOBHBIE TIOKA3aTEeNM Pa3ACIICHUs] PEKUMOB. TOTaMUTApU3M U €r0 TUIOJIOTHYECKHE CBOWCTBA.
OcHoBHbIE 4epThl IeMOKpaTui. COBpeMEHHbIE KOHLETILUH JEMOKPATHH.

OmpezneneHne TOJUTAYECKOW TMApTHUM M OCHOBHBIE €€ TEOPETHMUYECKHE TPaKTOBKH.
[TapTuiinbie cucTeMbl U WX OCHOBHbIe THmMbL. [laptum B Poccum. IIpoOnempl U mepCHEKTUBBI
MHOTOIMAPTUHHOCTH. OOIIECTBEHHO-TTIOTUTHYECKHE opranu3anuu. OOIIECTBEHHO-TIOJUTUYECKHE
nBrkeHHs. OYHKIMKU OOIIECTBEHHO-TIOMUTHYECKUX OpraHu3auii. Buasl Bo3elicTBUsS Ha BIACTh.
Jlo66m3m. [lecTpykTHBHBIE OOIIECTBEHHBIC OpraHM3alMU. TEHICHIIMH Pa3BUTHS OOIIECTBEHHBIX
MapTUN U IBUKEHUM.

KyneTypa u monutnueckas kynpTypa. CyIIHOCTh MOJUTHYECKON KyIbTYpHl U €€ MECTO B
JKU3HU OOIIeCcTBa. YUEHBbIE O MOMUTHYECKON KynbType. CoBpeMeHHBbIE TPAKTOBKH MOIUTHYECKON
KYJIbTypbl. THIBI TOTUTHYECKHX KYIbTYp. CTaOUIBHOCTh MOJUTHYECKON CHUCTEMBI, TTOJIUTHYECKOE
paszButue. [lomutuueckuit kpusuc. [lomutudeckas pedopma. [lomuThyeckas MoJEpHU3AIMSL.
Hemokpatuss u ee tumojoru3zamnus. l[lomutuyeckue HmuThl W JUMAEpPCTBO. DoOpMHpOBaHUE
MOJIMTUYECKUX DJIUT.



Teopun MeXIyHAPOMHBIX OTHOIICHUN: KIACCUYECKUE W COBPEMCHHBIC HAIPABIICHUS.
OCOOCHHOCTH TEOPETUYECKOTO 3HAHHS O MEXKIYHAPOIHBIX OTHOIIEHHIX. COOTHOIIEHHE TEOPHH U
MPAKTUKKA MEXKIYHAPOIHBIX OTHOIICHWH. [[eHHOCTHBIE CYXICHUS B TEOPHH MEXKIYHAPOIHBIX
OTHOIIeHWH. McTopudeckue STambl B OCMBICICHUH TPHUPOIBl MEXKIYHAPOJIHBIX OTHOIICHHH Kak
0co00ro poja oOIIEeCTBEHHBIX OTHOMIEHUH. OCHOBBI T€OMOIUTUKHA. MexayHapoaHas TIOJUTHKA U
npo0jeMbl  TII0O0AIbHONW 0€30MmacHOCTH. MEXrocyJaapcTBEHHbIE KOH(DJIMKTBI M CHOCOOBI HX
noramenus. [ nmoOanu3anus. [oOamu3alnoOHHBIE MPOLECChl B TMOJUTHKE. MexayHapoaHbIe
OpraHu3allii B COBPEMEHHOM MHUPE U UX POJib. POCCHs B MEXTyHAPOHBIX OTHOIICHUSX.

AHHOTAIUA TUCIHIIIINHBI
Ilpasoseoenue - b1.B.0/].2

I_[e.m, JUCHMILIMHBI . (1)OpMI/Ip0BaHI/Ie O6H_[€CTBCHHO-0C03HaHHOFO, COIMAaJIbHO-aKTHUBHOI'O
IMMOBEACHMsI, BBIPAXKAIOMICIOCA B BBICOKOM YpPOBHE€ IIpaBOCO3HaHUA U HpaBOBOﬁ KYJbTYPBEI,
OTBCTCTBCHHOCTHU U I[OGpOBOJII)HOCTI/I, peaim3ann HE TOJIBKO JIMYHOT'O, HO H O6HIGCTBCHHOFO
HHTCpPECCA, CHOCO6CTBYIOH_[6FO YTBCPIKACHUIO B J)KU3HU IIPUHIUIIOB IIpaBa U 3aKOHHOCTH.

MecTto nucuumimHbl B crpykrype OOIL:

JlucuuiuiiHa OTHOCUTCA K  BapHMaTUBHOM vacTu OJOoKa  JUCHMIUIMH — OCHOBHOM
npodeccuonanbHoi oOpaszoBatenbHoi mporpammbl  (OIIOIT) mo mnpodwmmto VYmpaBnenue u
uH(pOpMaTUKa B TEXHUYECKUMX cucTeMax HampasieHus 27.03.04 VYmpaBieHue B TEXHHUUECKUX
cucremax. KoianmuecTBo 3a4E€THRIX €UHUILL — D.

Conep:xanue pasgenos: CymHOCTb, IPUHIUIBI U (yHKIMHU ITpaBa. COOTHOILIEHHE MpaBa U
mopanu. Hopma mnpaBa, cTpykrypa (rumore3a, AuUCTO3uIMs, caHkuus). [loHatue u BUIbI
UCTOYHUKOB InpaBa. CucreMa HHCTUTYTOB M OTpacied mnpaBa. CucTemMa 3aKOHOJATENIbCTBA U
cucTeMa TpaBa, MX COOTHOIICHUE, B3aMMOCBs3b. [Ipo0enbl B mpaBe M MyTH MX MPEOJOJICHHS B
IIPAKTUKE IPUMEHEHMs. AHamorus 3akoHa M aHajorus ImpasBa. Cucrema pOCCHUHCKOrO u
MeX1yHapoaHoro npasa. [IpaBo B coBpeMEHHOM MOHUMaHUH.

BO3HMKHOBEHME W pa3BUTHE HAEHU IIPABOBOr0 rocynapcrsa. OCHOBHBIE XapaKTEPUCTHUKU
paBoBOro rocynapcrsa. IIpaBoBoil cTaTyc JMYHOCTH: TOHSATHE, CTPYKTypa, BUABI (0OLIWH,
CrielManbHbIM, HHIMBUAYaIbHBIN). OCHOBHBIE IIPaBa M CBOOO/IbI YEJIOBEKA U I'PakJaHHHA.

[TonsiTre mpaBoco3HaHusi. MecTo U poJib IPaBOCO3HAHUS B cucTeMe (hOpM OOLIECTBEHHOIO
cosHanus. Crpykrypa mnpaBoco3HaHus. IIpaBoBas rmcuxosorus M IpaBoBas HUIECOJIOTHS.
B3anmopeicTBre mpaBa v IpaBOCO3HAHUS.

[loHATHE M CTPYKTypa MpaBOBOM KYJIbTYpbl OOIIECTBA M JIMYHOCTH. 3HAaHUE, TOHUMAHUE,
yBa)XKEHHE K IPaBY, aKTUBHOCTH B IpaBoBoM cdepe. [IpaBoBOil HUTMIM3M U IIPABOBOM UACATU3M.
[IpaBoBO€ BOCHHMTaHHE Kak ILeJCHANPaBICHHOE (OPMHPOBAHHE MPABOBOW KYIBTYpPhl T'PaXKAaH.
[IpaBoBass KyinbTypa U €€ poOjlb B CTAHOBJIEHMM HOBOTO THIAa TOCYJapCTBEHHOTO
ciyxarero.JloHsaTHe ¥ BHIBI NPaBOMEPHOTO IMOBEAEHUS (COIMAIBHO-aKTUBHOE, OOIIECTBEHHO-
OCO3HAaHHOE,  KOH(POPMHUCTCKOE,  MapruHaipHoe).  IIpaBoBasi ~ aKTUBHOCTb  JIMYHOCTH.
CruMynnpoBaHHE IPABOMEPHBIX JIEHCTBUH.

[TonsiTre u nmpu3Haku npaBoHapyueHuil. FOpuanueckuii cocras npaBoHapyuieHus. CyObexT
U 00BEKT, CyObEKTHBHAasE M OOBEKTHBHAs CTOpPOHA IMpaBOHAapyLIeHWH. Buapl npaBoHapylIeHHH.
[Ipectymiienns ¥ OpOCTYNKU (aJMUHUCTPATUBHBIC, NUCUUIUIMHAPHBIE, TpaxaaHckue). [Ipuannbl
npaBoHapymenuil. Ilytm u cpenctBa ux mpenynpexiaeHus M ycrpaHeHus. HOpuaunueckas
OTBETCTBEHHOCTb:  IOHSTHE,  NpPU3HAKH,  BUJBI. OOcrosiTeNnbCcTBa,  MCKIIIOYAIOIIUE
IIPOTUBONPABHOCTb JIESHUS U IOPUINYECKYIO OTBETCTBEHHOCTD. IIpe3yMnius HEBUHOBHOCTH.

[ToHsiTHE M NMPUHLMIIBI 3aKOHHOCTU. YKpEIJIEHHE 3aKOHHOCTH — ycJIoBUE (OPMHUPOBAHUS
IIPAaBOBOTIO T'OCYAApPCTBA. 3aKOHHOCTb W Npou3BOJi. ['apaHTum 3akoHHOCTH. IIpaBomopsnok u
oOuiecTBeHHbI  TOpsAAOK. COOTHOLIEHHE 3aKOHHOCTH, TMpaBONOpsAKa M JIEMOKPATHU.
CooTHOIIIEHHE IUCHUIUIMHBI C 3aKOHHOCTHIO, MPABOMOPSJIKOM M OOIIECTBEHHBIM MOPSIAKOM.



[TpaBoBast ocHOBa MPOTUBOJEHCTBUA KOppynuuu. KoH(IMKT MHTEpecOoB Ha roCyJapCTBEHHOM M
MYHUILIUTIAJILHON CiTyk0€, TOPAIOK €ro MPeI0TBPAIleHUsI U YPETyIupOBaHHUS.

[TomsiTne W DOpu3HaKU MPaBOBbIX  OTHOWEHWW. [Ipennocbuiku  BO3HUKHOBEHUS
paBOOTHOLICHHH. B3auMocBsi3p HOpM mpaBa U npaBooTHOIIeHUU. [loHATHEe W BUIBI CYyOBEKTOB
npaBa. [IpaBocmocoOHOCTH u JeecrocoOHOCTh. OrpanudeHue geecnocoOHOCTH.  OOBEKTHI
MIPaBOOTHOLICHUI: TOHATHE U BUbL. Kitaccudukanus 1opuandeckux QakToB.

WuTennekryanbHast cOOCTBEHHOCTb. [IpaBoBast 3amuTa MHTEIEKTYyalbHOH COOCTBEHHOCTH.
Wudopmanius kak 00bEKT MPaBOBBIX OTHOLLICHUI.

AHHOTAUMSA U CHUATLTHHBI
Couyuonozusn - b1.B./[B.1.2

eas TUCHMIIIMHBI:

— (hopMHUpOBaHKE IIETOCTHOM CUCTEMBI 3HAHUH O MHOTOOOpa3uu OOIIECTBECHHOM KHU3HU
U TIOBBIILIEHUE KYJIBTYPHOI'O YPOBHSI CTYJACHTOB Yepe3 O3HAKOMJICHHE C UCTOPUUYECKUMU
ATanaMH Pa3BUTHS COIIMOJIOTHH U COBPEMEHHBIMH TCOPHUSIMH;

— (QopMupoBaHUE TOHUMAHMS COIUMAIBHBIX SIBICHUH M TPOIECCOB, MPOUCXOAIINX B
coBpeMeHHON Poccuu, a Takke OCTPBhIX OOIIECTBEHHBIX BOIPOCOB COITMAIBHOTO HEPABEHCTBA,
OemHOCTH W 0OOraTrcTBa, MEKHAITMOHAIBHBIX, SKOHOMHYECKHX M TOJUTHYCCKHX KOH(IIUKTOB,
00JIe3HEHHBIX MPOIECCOB, MPOUCXOASIINX BO BCEX MHCTUTYTAaX POCCUIMCKOIO OOIIECTBA.

Mecto mucuuniaunbl B cTtpykrype OOIL:

Hucuutumna «Coyuonozusn - b1.B./[B.1.2)» 0THOCUTCS K BapuaTHBHON YacTH MO BBIOODPY
0JIoKa JUCIHMILUIUH OCHOBHOM mpodeccuoHanbHON oOpazoBarensHoi mporpammbl (OIIOIT) mo
npodpumo YmnpasieHue U HMHPOpMATHKAa B TEXHUYECKMX cucTeMax HampasieHus 27.03.04
YnpapineHue B TEXHUYECKUX cucTeMax. Koln4yecTBo 3a4eTHBIX eqUuHUI] — 4.

Coaepixanue pa3aesioB:

Bo3HukHOBEeHHE colMoNoruu Kak Hayku. Crenuduka COIMOIOTHYECKOTO BHUICHUS MHpA.
OO0BeKT, MpeaMeT, CTPYKTYpa, MeToIbl U GyHKIMK corroiiorun CorraabHOe B3aUMOICHCTBUE KaK
OCHOBA COILIMATIbHBIX SIBJICHUA.

CoLMOJIOTHYECKUE UCCIIEOBAHNE KAaK CPEACTBO MO3HAHMS COLMAIbLHON peaqbHOCTH. Bub
Y METO/Ibl COLIMOJIOTUYECKOT0 HcciieoBanus. [Iporpamma colonoruueckoro uccaeqoBaHusl.

CraHoBJIeHHE COLMOJOTUU Kak Hayku B X1X cronernn. Kimaccuyeckue cOlMOIOTHYECKHE
teopun: teopust O. Konra; opranmueckas coumonorus I'. Crnencepa; couumonoruss K. Mapkc;
cormosiorust 3. Jlropkreiima; counomnorus M. Bebepa.

3amagHas comuonioruss B XX CTONETUH. MaKpOCOLMOJIOTHYECKUE  TMapaJUrMbl:
CTPYKTYPHBIM (PYHKIIMOHAIM3M; TEOpUS COIHUATBHOTO KOHGMIMKTa. MUKPOCOIMOIOTUYECKUE
napagurMbl: CUMBOJIMYECKUI MHTEPAKIIMOHU3M; Teopuu COLIMAJIBHOTO oOMeHa;
(heHOMEHOJIOTHYECKast COITUOJIOTHS.

Counonorus B Poccun.

OO011ecTBO Kak coIMaabHasi CUCTEMA U €r0 CTPYKTYpa M OCHOBHBIE MIPU3HAKU OOIIIECTBA.

CormanbHble MHCTUTYTHI U COLIMAbHBIe OopraHu3anuu. OTIu4ne COIMalbHBIX WHCTUTYTOB
OT COLMAIILHBIX OPTaHU3AIUH.

OO0111eCTBO KaK COBOKYITHOCTH COITMAIBHBIX OOITHOCTEN M COIMATBHBIX TPYIII.

Yenosek kak OnocomuansHas cucreMa. Cornpaan3aiis JHNIHOCTH.

CormanbHbIe POLECCH U Mpolecchl raodanmu3anun. ConuansHoe HEPAaBEHCTBO KaK OCHOBA
crpatudukanuu. MHorooopasue mojeneit crpatudukanuu. CoruanibHbIe U3MEHEHUS: TIOHITHS U
ero Buabl. CONIMANBHBIA MpOrpecc U HMCTOYHHKU €ro pa3BUTHUA. DaKTOpBI, OMpEeAeISIONne
COIMATHbHBIC N3MEHEHUSI.

dopmMupoBaHUE MUPOBOM CUCTEMBI U TIPOIECCHI TTI00ATH3AIIH.

AHHOTAIUSA JTUCHHUIINHBI



Qunocogpua — b1.b.3

Heas aucumummebl:  Llensio usyuenus ¢unocoduu siBisiercs BeipaboTka (umocodcekoro
MHUPOBO33PEHUS, CIIOCOOHOCTH K METOJIOJIOTUYECKOMY aHaJN3y COLMOKYJIbTYPHBIX M HAy4YHBIX
pooJIeM.

Mecto aucuuniunbl B crpykrype OOII: [JuctuniamHa oTHOCUTCS K 0a30BOM YacTu OJ10Ka
JUCITUTIMH OCHOBHOW TpodeccroHanbHOl oOpazoBarenbHoi mporpammbl (OITOIT) mo mpodumro
VYrpasiaenue u uHGOpPMATHKA B TEXHHUYECKUX cHcTemax HampasieHus 27.03.04 YmpapieHue B
TEXHUYECKUX cuctemMax. KomnuecTBo 3a4eTHBIX euHUI - 4.

Coaeprxanue pasaesioB:

IIpeamer  ¢uaocopuu. Dumocodus, MupoBo33peHue, KyapTypa. CrpykTypa
bunocodckoro 3HaHUSL

HUctopust ¢puiocopuu. Dunocodpuss [pesHero Bocroka. AnTHYHas duiocodus.
Owiocodust cpegaux BekoB. Duocodus u penurus. Bepa u 3Hanume. @umocodpus Hosoro
Bpemenu. @.baxkon wm P.Jlekapr. T.I'066c, [.Jlokk, b.Crmuoza, I'.JleiOnun. Kiaccuueckas
Hemenkas ¢uiocopus. Teopuss mozHanms u 3tuka M.Kanrta. Uppaumonanmsm B Quimocoduu.
Owiocodust xum3uu. lomenraysp m Humme. Mapkcuctckas ¢unocopuss U COBPEMEHHOCTb.
Ounocodus K.Mapkca: quanekTuuecKuii 1 UICTOPUUYECKUN MaTepuaiu3M, npobdiaemMa OTI4yKICHUS.
OteuectBennas ¢wmiocopus. CnaBsHopwisl u 3anagHukd. Pycckmii kocmmsMm. B.ConoBbes.
H.bepases.

OcHOBHBIC HaNpaBJIeHUs M IUKOJBI CcOBpeMeHHOH ¢uuocopun. Heonosutupusm.
[Iparmatu3zM.  Ox3ucteHuuanusM. ['epmeneBtuka. Iloctmonmepuusm.  Heomapkcusm  u
IIOCTMapKCHU3M.

OHTOJI0THSI, THOCEO0JIOTHS, MP00JieMa CO3HAHMS. YdeHue o ObITuH. MOHUCTHYECKHUE U
IUTIOPATMCTHYECKUE KOHLENIMHA OBITHS, caMoopraHu3anus ObiThs. [loHSATHS MarepuaibHOTO U
uneanbHoro. IIpoctpancTBo, Bpems. JIBU>KeHME W pa3BUTHE, AUANECKTUKa. JleTepMHUHHM3M H
MHAETepMUHU3M. J[MHaMUYeCKUe M CTaTUCTUYECKHe 3aKkoHOMepHocTu. Hayunsle, punocodckue u
pennruo3nsle KapTuHbl Mupa. HayuyHoe u HeHayuHoe 3HaHue. Kpurepum HayuHoctu. CTpyKTypa
HAy4yHOTO IMO3HaHUs, ero MeTojbl U ¢opMbl. PocT HayuHoro 3Hanus. HayuHble peBostonuu u
CMEHBl THUINOB panuoHanpHocTH. Hayka wn TexHuka. CosHanume u mnosHaHue. Co3HaHWMe,
caMoco3HaHue M Ju4YHOCTh. Ilo3HaHuWe, TBopuecTBO, mpakTuka. Bepa u 3Hanue. [lonnmanue u
oObsicHeHue. PanyoHanbHOE M HMppalMOHAIbHOE B I0O3HABaTEIbHOM JesaTerabHOCTH. [Ipolnema
UCTHUHBI. J[eCTBUTENBHOCTD, MBIIIJIEHUE, JIOTUKA U SI3bIK.

CounanbHas ¢uiaocodusi, uiaocodpckasi AHTPONMONOTHs, ITHKA, (QYTYpPOJOIrHA H
riaodaancTuka. Yemaosek, o0mecTBo, KynbTypa. Uenosek u mpupoaa. OOIIECTBO U €r0 CTPYKTYpa.
I'paxxnanckoe oOmiectBO M rocyzaapctBo. opManuMoHHAas M IUBWIM3ALMOHHAs KOHIENLUU
oOuiectBeHHOro pa3Butus. dunocopus KynbTypbl. YenoBek B cHUCTEME COLMAIbHBIX CBA3EH.
YenoBek M HCTOpPUYECKHE MPOIECC; JMYHOCTh M Macchl, cBoOOJa MW HEoOXxoaumocTb CMbICI
yenoBeyeckoro ObiTus. Hacwime u  Henacunme. CBoboga W OTBETCTBEHHOCTh. Mopaib,
CIIPaBEIMBOCTD, NpaBo. HpaBcTBeHHbIE LIEHHOCTH. lIpencTaBiieHns 0 COBEPIIEHHOM YEJIOBEKE B
Pa3IMYHBIX KyJIbTypaxX. DCTETUYECKUE IEHHOCTH U UX POJIb B YEJIOBEUYECKOM XKU3HU. Penurnosnsie
IIEHHOCTH U cB00Ooa nmuuHOCTH. bynyiee yenoBedyecTa. I'mobanpHble MPoOIEeMbl COBPEMEHHOCTH.
B3auMopeiicTBre TMBIIN3AIMI U CIICHAPUH OYTYIIETO.

AHHOTaIII/Iﬂ JUCIHHUIIJINHBI
Xumua — b1.b.7
Heab TUCHUNIMHBI: U3yYeHHE OOIIMX 3aKOHOB M MPUHITUIIOB XUMHUH U OCHOB pacueTa u

aHaJIn3a XUMHUYCCKUX CUCTEM U ITPOLCCCOB IJIA MOCICAYIOIICTO UCIIOJIB30BaHUA ITPU U3YUCHUN

MCKIMPCIMETHBIX JUCHUILIIUH U B HpO(l)eCCI/IOHaJILHOfI ACATCIBbHOCTH ITPHU CO3JJaHUN COBPEMCHHOI'O



MPOrPaMMHOTO U aJITOPUTMUYECKOTO 00eCTIeYeH s, aBTOMATH3aI[UH MPOIIECCOB YIIPaBICHUS B
TEXHUYECKUX CUCTEMAaX.

Mecto mucuuniaunbl B cTpykrype OOIL: [lucuumivna «Xumus — b1.b.7» OTHOCUTCS K
0a30Boii yacTu 0JI0Ka AUCHUILIUH OCHOBHON MPO(eCcCHOHATBbHOM 00pa30BaTeIbHON TPOrpPaMMBI
(OITOII) o nmpoduto YrpasiaeHue 1 ”HHOPMATHKA B TEXHUIECKUX CUCTEMaX HAIPaBIICHUS
27.03.04 YupaBneHne B TEXHHUECKHUX crcTeMax. KoanmdecTBo 3a4eTHBIX €AHHHUIL — 3.

Conep:xxanue pasnenoB: Bsegenue. OCHOBHBIE KOJUYECTBEHHBIC 3aKOHBI XHUMMHH.
Crpoenue BemecTBa. DIEKTPOHHOE CTPOCHHE aTOMOB M IEPUOJMYECKAs] CHCTEMa 3JIEMEHTOB
AN .MenneneeBa. XumMuueckas CBS3b M B3aUMOJICHCTBUA MEXAYy MoJieKynamu. KBaHTOBO-
MEXaHUYecKas MOJesib atoMa. MloHHas, KOBaJieHTHAs, MeTajuinueckas cBs3b. [IpocTpaHcTBeHHAs
CTPYKTypa M TOJSPHOCTh MOJIEKYyJd. BanaepBaaibCOBBI CHIIBI, BOJAOPOAHAS CBS3b, JOHOPHO-
aKIenTopHoe B3auMojelcTBue. OOIMe 3aKOHOMEPHOCTH XUMHUYECKHX MPOLIECCOB. DHEPreTuka
XMMUYECKHX IIpOLlecCOB. XHMMHMUYECKOE paBHOBecHe. PaBHOBeCHsT B Te€TEpPOr€HHBIX CHUCTEMAX.
XuMudeckass KHHETHKA. DJIEeMEHThl XUMUYECKON TePMOAMHAMUKHI. TEePMOXUMHUECKUE YPaBHEHUS.
OHTaNBNUHHBIE W OHTPONMMUAHBIA  (aKTOpPBHl  HM300apHO-U30TEPMUYECKHX  IPOLIECCOB.
TepmonuHamuueckue pacuerbl. PacyeT paBHOBECHBIX KOHILIEHTPALMM pearupyrolliuX BeLIECTB.
[Tpunuun Jle Illatensbe-bpayHa. 3akoH neMCTBYHOIIMX Macce Uil XUMUYECKOW KMHETUKHU. [IpaBuio
Bant-Todda. YpaBuenme Appenuyca. DHeprus akTuBanuu. MexaHu3Mbl peakiuu. Karamms.
PactBopbl. OO6mue cBoiicTBa pacTBOpoB. BoaHble pacTBOpbl AMEKTPOIUTOB. BomopoHsbiii
nokaszatenb. [uapomus conedl. KonuenTpamuss pactBopoB. TepMoanmHamuka MpOLIECCOB
pacTBOpeHHs. DIEeKTpoIuTHYecKas auccornuanus. 3akoH paszbaieHus OcTBaipia. AKTHBHOCTH
anekTpouToB. Pacuer pH pacTBOpoB KHCIOT, OCHOBAaHWW ¢ TUIPOJU3YIOMIUXCA COJEH.
ManopactBOpuMbIE 3IEKTPOJIUTHI. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE U DJIECKTPOXMUMHYECKUE
npouecchl. [loTeHnuansl 351eKTpoaoB. ['anbBaHUYECKHUI 3JIEMEHT. DJIEKTPOJIU3 U €r0 MPUMEHEHHE.
Koppo3usi, 3ammra MetaquioB OT  Koppo3uu. 3akoHbl  @Dapanes. TepmoanHamuka
AIEKTPOXUMUUYECKHUX TMpolieccoB. YpaBHeHue Hepucra. Peakuun Ha katone u anome. TOP. DJIC.
Kuneruka anektpoHbix npoueccoB. M30pannbie Bonpockl xumun. Hanomarepuainsl. [Ipumenenne

HAHO- U HAHOCTPYKTYPHUPOBAHHLIX MATCPHUAJIOB. HCpCHeKTI/IBLI HAHOTEXHOJIOTHUIA.

AHHOTANUA TUCHHUILINHBI
Inekmpomexnuka - b1.b.13.1

eab AUCHUIIMHBI: W3YyYEHUE CBOMCTB MU METOAOB pacyeTa JIMHEMHBIX U HEIMHEHMHBIX
IEKTPUYECKUX LIEMIEH C COCPENOTOYEHHBIMU U PACIPEAEICHHBIMU NapaMeTpamMH B Pa3JIMYHBIX
peXuMax MpH BO3IEUCTBUU NOCTOSHHBIX U TAPMOHUYECKUX MUCTOYHUKOB.

Mecto nucuuninHbl B cTpykrype OOII: [luciuninuHa oTHOCHTCS K 6a30BOi yacTu Oioka
JTUCIUTIIINH OCHOBHOW TpodeccronanbHoi oOpa3oBarenbHoil nmporpammbl (OITIOIT) mo mpodwmto



VYnpasienue u MHPOpPMATUKAa B TEXHUYECKHX cucTemax HampasieHus 27.03.04 YmpasneHue B
TEXHUYECKUX cuctemax. KonnyecTBo 3aueTHbIX eauHuI — 9.

Copep:xaHue pa3iejioB:
3 cemecTp

1. Memoowt ananusa AJleKmpu4decKux ueneﬁ NOCNIOARHO20 MOKda

OcnoBubie omnpeneneHus. Knaccupukamus neneil. JIMHeHHbIE SJIEKTpUYECKHE LEMH CO
COCpEIOTOYEHHBIMU TMapamMeTpaMu (MocTosiHHbie). OCHOBHBIE 3a7auu Teopuu Lerneid. OCHOBHbBIE
WHTErpaJibHbIC IEpeMeHHbIe. MaTeMaTuuecKie MOJIETHU ABYXITOIIOCHBIX 3JIEMEHTOB 3JIEKTPUUECKOM
nenu (BO BpeMeHHOW oOmactu). HesaBucumblid mpeanbHblii ucTouHUK ODJ[C  (HampsokeHHs ).
HeszaBucumplii uaealbHBII HCTOYHMK TOKa. Pe3WCTUBHBIE »dJIEeMEHTHI 1enu (IacCUBHBIC).
WNneanbHblii MHIYKTUBHBIA 3eMeHT. EMKOCTHOM 3nemeHT (KoHaeHcarop). Ilpocreiiime cxembl
3aMEIICHUS PEAIbHBIX 3JIEMEHTOB 1EIH, COCTABJISIEMBIE C IOMOIIBIO UCAIBHBIX JJIEMEHTOB.

Tomnosnornueckne ypaBHEHUSI U MaTPULIbl dJIEKTpUUYECKUX 1enen. ['pad anekrpudeckoit nenu
U ero ocHoBHbIe nojrpadsl. OcHoBHBIE noarpadsl. Tomonornyeckre MaTpuibl. Y3i10Bas MaTpHLA.
KontypHas maTtpuna. Marpuubl CONpPOTHBIEHUNH M NPOBOJMMOCTH BeTBeM. 3akoH Oma uis
0000menHoi BerBu. [lonmHas cucrema ypaBHeHMH wnenu. YpaBHeHus Kupxroda c 3amuchro
VCTOYHHMKOB B IBHOM BHJIE.

OcHOBHbIE IPUHIMIIBI U TEOPEMBI TEOPUU JIEKTpUUECKUX 1enel. [Ipunnun cynepno3sunuu
(meron HanoxeHus). Onpenenenue kodhdureHToB MeToaa Hanoxenus. Crnocob pacuéra 1emnu c
IIOMOIIBIO METOJa HAJIOXKCHUA. HpI/IHIII/IH KOMIICHCAaIlNH. TeopeMa 06 AKTUBHOM [IBYXITOJIFOCHUKC.
(Meron »SKBHBaJIEHTHOrO reHeparopa). llepemada nsieKTpuUYeckoil SHEPruu OT AKTUBHOTO
JBYXIIOJIOCHMKA K ITACCUBHOMY JBYXIIOJIOCHHMKY. bBaJlaHC MOIIHOCTEM B AJIEKTPUYECKOW LIETIH.
V350BbIe ypaBHEHUs 3JIeKTpuuecKor nenu. COCTaBICHHE Y3J0BBIX YPaBHEHHUU HEMOCPEICTBEHHO
o cxeme. [Ipumep. @opmyna AByX y3JIOB.

2. Memoowl ananuza DJIEKMPUYECKUX Yenell NepemMeHH020 MOKad

AHanu3 DSNeKTPUYECKHX Ilemeil B YacToTHOW oOjactu. CHHyCOMJANbHBIE HMCTOYHHUKH.
VYcraHoBUBIIMECS PEKUMBI. METONI KOMIUIEKCHBIX aMIuiuTya. [lpeicTaBieHue 3JIeKTPUYECKUX
CUTHAJIOB BO BpPEMEHHOW W 4YacTOTHOM oOmactsax. Kommnekchas ¢dopma psga @ypre. Mogenu
JIBYXTIOJIFOCHBIX DJIEMEHTOB B YaCTOTHOM o0siactu. 3akoHbl Kupxroda Ha KOMITJIEKCHON TIJIOCKOCTH:

KoMruiekcHbll (CUMBOJIMYECKUI) METOJ pacy€ra 3JIeKTPUUECKUX LEenell CUHYCOUalbHOIO
ToKka M HanpsbkeHus. KomiuiekcHoe comporusnenue. llocnenoBarenbHble CXEMbl 3aMEIICHHUS
JBYXITOJIFOCHUKOB. KomIuiekcHass mpoBoAMMOCTh. OCHOBHBIE TEOPEMbI U MPUHIUIBI JJIs pacuyéra
Hernel CHHYCOMJAIBHOTO TOKa. MeTon SKBHBAJEHTHOrO TreHepaTopa (TeopeMa 00 aKTHMBHOM
JBYXIIOJIFOCHUKE). Y3JIOBbIE ypaBHEHHA. PacHIMpeHHbII MeToJ  Y3JOBBIX IOTEHLHUAIOB
(pacumpeHHbIe y370Bble ypaBHeHuUs). [Ipumep. MomHOCTE B LIENH CHHYCOMIANBHOTO ToKa. banaHc
MOIIIHOCTEW 1EeNU CUHYCOUJANbHOrO ToKa. [lepenaya MOIIHOCTH OT aKTUBHOTO JBYXIOJIFOCHHUKA K
IIaCCUBHOMY JIBYXNOIIOCHUKY. [Ipumep.

3. Ananu3z dnekmpuyeckux yenet ¢ MHO20NO0aI0CHbIMU d1eMeHmamu

AHanu3 DJEKTPUUYECKUX ILENEH C MHOTOMOJIOCHBIMU 3JIEMEHTaMU. UeThIPEXIOJIIOCHBIE
AIIEMEHTHI, UX MaTpullbl ¥ ypaBHeHus. OmnpeneneHue Kod()PUIMEHTOB YETHIPEXIOIIOCHUKOB.
VYpaBuenue tuna Z . YpaBHenus tuna Y . H - mapamerpsl. A - mapametpsl. [Ipumep T-oOpa3Hoit
cxeMsl 3amerenus. [1- oOpaszHas cxema 3aMelleHus.



CHUMMeETpUUYHBIE  YETBIPEXIIOJIOCHUKHM.  BTopuuHble  mapamMeTpbl  CHMMETPHYHBIX
YETBIPEXIIOIIOCHUKOB.  XapaKTePUCTHYECKOE CONPOTUBICHUE Z.. (- NOCTOSHHAs IepelayH.

CBsI3b MEX]1y HANPSDKEHUEM M TOKOM IPH MPOU3BOJIBHOW Harpy3Ke uepe3 BTOPUUYHBIC MapaMeTphl
YETBIPEXIIONIOCHUKA. YPaBHEHUS CUMMETPUYHOTO YETHIPEXIOMIOCHUKA B THUIEPOOTUISCKUX
byakuusx. Bxomnoe comporuBienune. YactHbie ciydan. CoOeIMHEHHS YETHIPEXIIOJIOCHUKOB.
IlocnenoBatreabHOE COCIMHEHUE. [TapannensHOe COEAUHEHHE. KackagHoe coeguHeHHE
YETBIPEXIIOJIFOCHUKOB. DKBHUBAJICHTHBIC CXEMbl MHOTOIIOJIOCHBIX 3JIEMEHTOB. YIIPaBIISIEMbIC
uctounukn (YHM). Cxema 3aMelleHUs MHOIOINOJIOCHUKOB C YIPAaBISEMbIMH HCTOYHUKAMHU.
NunykTuBHO-CBsi3aHHBIE BeTBU. (CXxeMma 3aMelleHHs] MHAYKTUBHO-CBA3aHHBIX BeTBell ¢ YU B Z -
napamerpax. [Ipumep. Tpansucrop. ®usnmyeckas Mojenb TpaH3ucTopa (WM cxema J0Oepca-
Mona). Cxema 3amenieHus Tpansuctopa B H - mapamerpax.

Omneparmonnsnii  ycwmurens (OY). ManocurnanpHass Hu3kodacTtoTHass mojens OV B
nuHeiHOM pexume. Mneanpapiii OY. HWuBeptupyromuil ycunutenb Ha 6a3e OY. OcobGeHHOCTH
COCTaBIICHUS Y3NIOBBIX ypaBHeHuW mnsa cxem ¢ YU. Ilpumep 1. HeunBepTupyrommii yCuInTeNb.
IToBTOpHTEID.

4. Yacmommuuie Xapakmepucnmuxku u nepedamquble d)VHKuuu 4emyvlpexnosiitoCHUKo6

YacToTHBIE XapaKTEPUCTUKH U TIepeIaTOYHbIC (DYHKIIMU YETHIPEXITOTIOCHUKA. YacTOTHBIC
anexTpudeckue GuibTpel. PuabTp HU3K0M YacToThl (DHY). ®unbtp BeicOKOM yacToThl (PBY).
[Tonmocuo-nipontyckarormii GunbTp (IT1D). TlonocHo-3arpaxknatonuii prietp (I13D). TpeboBanus
K uaeanbHoMy GuibTpy. [Ipumep.

Peanbubie punbTpsl. @wiibTpbl 1-ro nopsiaka. YactorHbie xapakrepuctuku F—L—C -
neneid. JJooporHocts F —L—C kontypa. Ilepenarounas ¢pynkuus nocienoparenbaoro r—L—C
koHTypa (PHY, ®BY, II1D, [13D).

AxtuBHbie RC ¢unbtpbl ( ARC - unbtpsl). [Ipumep 1. [Ipumep 2. [Ipumep 3. [Ipumep 4.

5. Ananus OuHamMuyecKux PEeHCUMOB 6 AUHEUNbIX yenix

AHan3 AUHAMHYECKUX PEKUMOB B JIMHEHWHBIX LEMAX. AHAIU3 MEPEXOJHBIX MPOIECCOB.
3akoHBl KOMMYyTaluu. Mojenu HUCTOYHHKOB U eAuHU4YHble (yHKIuH. Kiaccuueckuid Meton
pacuera. llemu 1-ro mopsnka. Cxema 3apsna koHjaeHcartopa. Cxema pazpsga KOHAEHcaTopa.
Bo3zaeiicTBue npsiMOyrojbHOIO UMITYJIbCA.

Kiaccnuecknit Meron pacdera mepexoiHbIXx mpomneccoB B R—L wmemsx 1-ro mopsika.
[Topsimox pacueTa mepexoHOro Mpolecca B pa3BeTBICHHOM 1enu 1-ro nopsaka. CrocoOsl pacuera
7 . [Ipumep.

Pacyer nuHamMHYeCKMX pPEKMMOB LN IPU MPOU3BOJIBHBIX BO3JEHCTBUSX  (MHTErpal
Mioamens). CxemMHOEe MOJAETMPOBAHME MCTOYHHKOB B BHAE (PyHKUUU 1(t). IlepexonHas

xapakTtepuctuka. MmmynbscHas xapaktepuctuka. CxeMHas peain3anus i ONpeaeaeHust h(t) 51

h5 (t) . HpI/IMCp. BriBOA cooTHOIIEHMS A pacueTa ITMHAMHUYCCKUX PCIKUMOB IIPpU IMPONU3BOJIBHOM

BO3JAeHCTBUU. Pa3noxxeHue HUMITYJIbCA IO METOAY HAJIOKCHUS. HpI/IMCp.

[Tepexomubie mporeccel B mocneaoBarenbHor LC memm. Kmaccmueckuit meton pacuéra.
Anepuoguueckuii  mpouecc.  KpuTudueckuili  anepuoguYecKMil  mporecc.  3aTyXarollui
Kosie0aTeNbHbIN Mpolecc. PannoHanbHbI crnocod ompeneneHuss KOpHEH XapaKTepUCTHYECKOIro
YPaBHEHHS.



CocraBieHue U pelieHne ypaBHeHu coctostuus. IIpaBunno Haxoxaenus marpun H, u H,.

[Tpumep. OmnpeneneHne HadalbHBIX YCIOBUM. PelleHne ypaBHEHUH COCTOSHUS Ui Ciydas
MOCTOSIHHBIX UCTOYHUKOB E 1 J . 3anmuch cBOOOJHON COCTaBISIONICH B 3aBUCMMOCTH OT KOpHEM
XapaKTEPUCTUYECKOTO YPAaBHEHUSL.

Pacuer nepexonubix nporeccoB B ARC nersax. [Ipumep. 3ameuanue.

Pacuer nuHaMuuyecKMX PpEXKUMOB B IEMSIX CHUHYCOMJAIbHBIX HCTOYHUKOB TOKa U
HanpsokeHus. [Ipumep 1. Tlpumep 2. O6001meHHbIC 3aKOHBI KOMMYTaluu. [Tpumep.

OnepaTopHbII METOJ pEUIeHUS [IUHAMHYECKUX PEXKUMOB B JJIEKTPUUYECKUX LEIISIX.
CaoticTBa ipeoOpaszoBanus Jlamnaca. JluneitHocts. IlpeoOpazoBanue Jlammaca oT mpou3BOAHOMN.
[IpeoOpazoBanue Jlammaca ot mHTerpana. Tabmuma npeobOpazoBanmii Jlammaca. IIpumep. Pacuer
MEPEXOAHBIX MPOLECCOB C MOMOIIBID OINEPATOPHOM CXEMBI 3amelleHus. PenieHue ypaBHEHUUH
COCTOSIHUSI B omepatopHoit ¢opme. CBs3b MEPEXOAHONM M HUMITYJbCHOM XapaKTEPUCTHK IIEMH C
nepeaaToyHon (GyHKIKEH 1eru.

YucaeHHEBIC MCTOJbI pacuc€Ta IMHAMHUYCCKUX PCIKUMOB B JIMHEHHBIX OJICKTPHUYCCKUX LECTIAX.

YucneHHOe MHTETPUPOBAHUE YPABHEHUM cOCTOsIHUA. POpMysia HEABHOIO HHTEIPUPOBAHUS DUIIEpa.
®opmyna tpanenuii. 3ameuanus. [Ipumep. MeTon nucKkpeTHBIX JIMHENHHBIX Moaenel. [Ipumep.

4 cemecTp

1. Memooui pacdema HeIUHCUHbLX uened NOCMOAHRHRO20 U NEPEMEHHO20 MOKA

OneMeHThl HenuHeWHOM wnenu. MX xapakTepuCTHKH (KOMIIOHEHTHBIE YypaBHEHHS).
Henunuelinblii pe3ucTuBHBIM 2meMeHT. IIpumepsl. HenuHenHbI KOHIEHCATOP. Henunelinas
WHAYKTUBHOCTb. (CXEMBbl 3aMELICHUS pEalbHbIX HEIMHEWHBIX JJIEMEHTOB. ANNPOKCHMaLUA
XapaKTEepUCTUK HEJIMHEWHBIX JBYXIOJIOCHBIX 3J1€MEHTOB. HekoTopble OCOOEHHOCTH aHaIu3a
HEJIUMHENHBbIX Iened. Meroabl pacdyeTa HEIUMHEHHBIX OJJIEKTPUUYECKUX LENeHd ¢ IMOCTOSHHBIM
HanpspkeHueM U TokoM. Pacder uemu, conepskamiedl oJuH HeluWHEWHbId snemeHT. Ciydait
AQHAJTUTMYECKOW  amnmpoKcuMalMu HenuHeWHoW ¢yHkuuu. IlocienoBarenbHoe COeAMHEHUE
HEJIMHEHHBIX JJIEMEHTOB Ienu. [lapamienbHOE COEIMHEHHWE HEIMHEHHBIX JJIEMEHTOB LIETH.
[Tpumep. Pacuer ¢ momombr0 KyCOYHO-JIMHEHHOM anmpokcuManuu. CoOCTaBlIEHHE Y3JIOBBIX
YpaBHEHUH I HENMHEWHbIX ojekTpuueckux ueneil. Ilpumep. OcobeHHocTH —pelieHus
HEJIMHENHBIX YPaBHEHUM.

Pacyer HeENMHEHWHBIX DJJIEKTPUYECKMX PE3UCTUBHBIX LENE MNP CHHYCOMAAIBHBIX
uctounukax. [lpumep 1. Ilpumep 2 (ogHOMONYNEPUOAHBIN BBIIPAMUTEND). JIByXMonyneprnoaHblil
BBINPSIMUTENb (BBIIPSIMHUTENb [0 MOCTOBOM CXEMe).

WHAyKTUBHBIE W E©MKOCTHBIE HEJIMHEHHBIE JJICKTPUUCCKUE IICIH. CoenuHeHus
HHAYKTUBHBIX JJICMCHTOB. EMmkocTHAst HenuHelHas OJICKTpHUYCCKas ILCIb. Marematuueckas
aHaJIOTUs. AHAJTMTHYECKHE METOJIbI pacueTa HeJIMHEWHBIX JIEKTPHUECKUX 1eneil. MHIyKTUBHBIC U
€MKOCTHLIE HEJIMHEHHEIE QJICKTPUYCCKHUEC LOCIM B YCTAHOBHUBHICMCA PECKUME. ITousarue
dbeppopesoHaHca.

YucrieHHble METOBI PELICHNUs HeNMHEHHBIX ypaBHEHHH. VTepaliioHHbIE METO/bI (METOIBI
NocJie0BaTeNbHOr0 MNpuOIkeHus). Meroa mpoctoit urepauuu. ['paduueckas HHTepHpeTanus
METOJa. Y CIOBUE CXOAUMOCTH UTEpalmoHHoro npouecca. [Ipumep 1. Meron Hetorona. [Ipumep 2.
Meron TUCKpETHBIX JIMHEWHBIX MOJIEEN HEIMHEWHBIX PE3UCTUBHBIX BeTBeH. [Ipumep.



OcoOeHHOCTH pacueTa MepPeXOJHbBIX MPOIECCOB (AMHAMHUYECKUX PEKUMOB) B MPOCTEUIITHX
HEJIMHENHBIX Hensax. [IpuMeHeHrne aHaTMTUYECKOW anmpOKCUMAIMU XapaKTEPUCTUK HETUHEUHBIX
aneMeHTOoB. lIpuMeHeHue YCIOBHOW JMHeapu3aluu AJisi HEJIMHEWHoro anemeHTa. [IpuMenenue
KYCOYHO-JIMHEHHON anmpOKCUMalUu XapaKTEPUCTHK HEJIMHEHHBIX 3JEMEHTOB. YPaBHEHUS
COCTOSIHUS JJISI HEJIMHEHWHBIX JIEKTPUUECKUX LETEH.

UYucneHHble METO/ABI pacueTa INEPEXOJHBIX IPOLIECCOB B HEIMHEHHBIX AJIEKTPUUYECKUX
uernsix. [Ipumep 1. YucnenHnoe unrerpupoBanue. SBHBIN MeTon Ditsiepa. HesiBHBIN MeTon Ditniepa.
MeTol TUCKPETHBIX CXEMHBIX MOJENEH NIl pacueTa IEpPEeXOJHBIX IPOLIECCOB B HEJIMHEHHBIX
3JeKTpuYecKux uLemnsx. I[lepexonHble mpouecchl B PE3UCTUBHBIX HEIMHEWHBIX 3JIEKTPUUECKHUX
Hensx. OJIEKTPUYECKHE CXEMbl C HENMHEWHbIMM Hakomnurtensmu. llpumep 2. Ilpumenenue
JUHAMHYECKHUX HEJIMHEHHBIX 1enei. JleTeKTop aMILTUTy/ JHO-MOIETTMPOBAHHBIX KOJIEOaHHH.

2. llenu c pacnpeaejzeHHbmu napamempdamu 6 YCnmaHOBUBULEMCA peHcume

Henu ¢ pacnpeneneHHpiMu napamerpamu. IlocranoBka 3amauun. llepBuuHble mapameTpbl
OJIHOPOJHOM JUIMHHOW JuHUU. (CXema 3aMelleHus [JIMHHOW JIMHMM Ha OCHOBE WHJI€aJIbHBIX
anemeHToB. Pemenue cucremsl ypaBHenuit (1) u (2) omepatopubiM MeTonoM. Jlunus 0e3 morepb
(JIBIT). Pacyer pacmnpenenceHHON cUCTEMbl B 4acTOTHOM oOnactu. TenerpadHbie ypaBHEHUS B
KOMIUIEKCHOU (hopme 3anmucu. J[muHa BoaHbL. BXogHOE CONMPOTHBIICHNE JIMHUU.

Jnvnnbie nuauu 6e3 norepb. Kosdduument orpaxkenus B nuHuM 0e3 moTepb. BxomHoe
conpotusiieHue. YactHele cinydau. JIuHUSA, KOPOTKO3aMKHYyTasl Ha KoHLE. JINHUS, pa3oMKHYyTasi Ha
KOHIIe. JIMHus ¢ cornacoBaHHOM Harpy3Kou.

KauecTtBennsie pacnpenenenus | (y) nu (y) BJI0JIb JINHUM U1 pa3HbIX Z,, . [IpuMmeHenue

KOPOTKO3aMKHYTBIX M  Pa30OMKHYTbIX  OTpPe3KOB JHMHHUA 0e3 morepb. llpumenenue
KOPOTKO3aMKHYTBIX U PA30MKHYTBIX OTPE3KOB JIMHUU JUIS COTJIACOBAHUS HArpy3KH C T€HEPATOPOM.
CormacoBanre ¢ TOMOIIBI0 MaApPALIEIFHOTO KOPOTKO3aMKHyToro nuwieida. CoriacoBaHue ¢
MOMOIIBIO  MOCJIEIOBATEIFHOTO KOPOTKO3aMKHyTOoro 1eiida. CorimacoBaHue ¢ TOMOIIBIO
YeTBEPTHBOIIHOBOTO TpaHchopmaropa. [Ipumep.

3. llepexoonvie npoyeccol 8 OUHHBIX AUHUAX

[IepexomHbie mpoLECChl B JUIMHHBIX JIMHUAX. Pacuer HampspKeHus NpsiMOM BOJIHBI JIMHUU
0e3 rmoTeph MpHU BKIIOUEHUN UCTOYHUKA HAIIPsDKEHUS B Havajle JIMHUU. PacueT HampskeHus U TokKa
B KOHIIE JIMHUU. Pacuer HampspkeHus M TOKa OOpaTHOM BOJNHBI B KOHIE JUHUU. OmnpeneneHue
pacmpeieieHus: TOKa U HaMpsHKEHHs BAOJb JMHUM KaK CyMMBI IPSIMBIX U OOpaTHBIX BOJH. Pacuer
HaIpsDKEHUsT M TOKA B Hadajie JTUHUM TIOCINIe MPUX0/a OOpaTHOM BOJIHBL. Pacuer BTOpoil mpsimoii
BOJIHBI OT Hayaja JIMHUM TOCJe MPUXo/a nepBoil o0paTHoil BosHbL. Pacuer pacnpeneneHus Toka u
HaIpsDKEeHUs BAOJb UHUY mpu 2t, <t < 3t;.

Pacuer mepexona BoiHBI ¢ OAHOM JMHUM Ha Jpyryto. I[lpumep. Pacuer mnepexoaHbix
MIPOIIECCOB B JIMHUSX C TIOTEPSMH.
4. Tpexcasuvie yenu

Tpexdasnubie saekTpuueckue menu U cuctembl. TpexcdaszHble UCTOYHUKU. ['paduxu
MTHOBEHHBIX 3HAu€HUN M BEKTOpHas auarpamma TpexdasHoro reHepatopa. OCHOBHBIE CXEMBbI
coeanHeHus Tpexdas3Hbix reHeparopoB. CoenuHeHune «3Be3noi». CoeluHEHHE «TPEYrOJIbHUKOM.
Coenunenus Tpex(da3HbIX T€HEPAaTOPOB C HArPy3KOH.

3. Axmusnvie yenu c 0bpamuoll c6:3v10




AKTUBHBIE TIeNMd C OOpaTHOM CBS3BI0O M aBTOKOJieOaTeNbHBIC cHUCTEeMBbI. [lepemarounas
(byHKUMS TUHEHHON cuCTEMBI C 00paTHOM cBA3bI0. OTpHUIATENbHAS U TOJIOXKUTEIbHAS 00paTHBIE
cBs3u. Crabunuzarust koddduimenta nepegaun (yCHICHUS B CHUCTEMax C OOpaTHOW CBS3BIO).
[TogaBnenue mapa3UTHBIX CUTHAJIOB U UCKAXKEHUM C MOMOIIBIO OTPULIATEIBHON OOpaTHOM CBSI3H.
Koppekiuss 4acTOTHBIX XapaKTepUCTUK YCHWIMTEIBHBIX ycTpoilcTB ¢ mnomomisto  OOC.
Y CTOHYMBOCTD CUCTEM C OOPATHOM CBS3BIO.

AHHOTAUMSA JUCHUATLTHHBI
Onekmponuka - 61.b.13.2

Lesb AMCHUIUINHBI: W3yYeHUE IPUHLIUIIOB JEHCTBUS U OCOOCHHOCTEN (DyHKIIMOHUPOBAHUS
TUTIOBBIX AJICKTPOHHBIX YCTPOMCTB, HM3yYeHHE OJJIEMEHTHOW O0a3pi OBM, a Takke MeTOoI0B
MOCTPOCHHMS, pacyeTa W aHajlu3a »AIIEKTPOHHBIX LIENeH; (OPMHUPOBAHUE TEOPETHUECKUX 3HAHUN U
IPAaKTUYECKUX HABBIKOB B O0JIACTM MHUKPOIEKTPOHUKHU JJIsl MX JalbHEHIIEro MCIOJIb30BaHUS B
pamMKax BbIOpaHHOHN 00pa30BaTEIbHON IPOrPAMMBI.

Mecto qucuumiunsl B crpykrype OOII: Jlucuunirzaa oTHOCUTCS K 6a30Boii yacTu OJj0Ka

JTUCIUIIMH OCHOBHOW TpodeccroHanbHol oOpasoBarenbHoi nmporpammsel (OITOIT) mo mpodumnto
VYrpaBiaenue U MHGOpPMATHKA B TEXHHUYECKUX cHcTemax HampasieHus 27.03.04 YmpapieHue B
TeXHUUYECKUX cucTteMax. KoianuecTBo 3a4eTHBIX eAUHHUIL — .

Coaep:xaHue pa3aesioB:
1. @usuueckue 0CHOBLL NOIYNPOBOOHUKOBOU MUKDOINEKMPOHUKU

®u3nveckue SBICHUS U MPOLECCH B MOTYNPOBOAHUKAX, KOHTAKTHBIE SBJICHUS B MOJYIPOBOJHUKOBBIX
CTPYKTYypax, 3JI€MEHTbI HHTETPaJIbHBIX MUKPOCXEM.

2. Dnemenmul NOIYRPOBOOHUKOBOU INIEKMPOHUKU

[TonynpoBOAHUKOBBIE TUOJbI, OHWIIONISPHBIE W TOJIEBBIE TPaH3UCTOPBI, OMTORIEKTPOHHBIE MPHOOPHI,
9JIEMEHTHl W OpUOOPbl  HAHOMIEKTPOHMKH H  (YHKUMOHAIBHOW  BIIEKTPOHMKH; IapaMeTphl,
XapaKTEPUCTUKH U CXEMBI 3aMEIICHUS JJIEMEHTOB JIEKTPOHHBIX CXEM.

3. Ananoeoswie s1ekmponnbie YCmpoucmad

KIIaCCI/I(l)I/IKaI_II/ISI, OCHOBHBIC MMAPAMETPhl U XAPAKTCPUCTUKU YCHHHTCHCﬁ; YCHUIUTCIBHBIC KaCKaJbl Ha
6I/IHOJI$IpHLIX M TIOJICBBIX TpaH3UCTOpaAXx, 06paTHbIe CBSA3HM B YCHUIIUTCIIAX; YCHIIUTCIIN NEPEMCHHOIO0 H
IMOCTOAHHOI'O TOKA, r€HEPATOPHLI TAPMOHUYCCKUX KOJIeGaHI/Iﬁ; BTOPHUYHBIC UCTOYHHUKHU IMUTAHUA.

4. Unmezepanvhvie onepayuoHnvle ycuaumenu

CxeMoTexXHHuKa OICPAlIMOHHBIX YCHHHTeﬂeﬁ; OCHOBHEIE XapaKTCPUCTUKHU U IMAPpaMETPhI OIICPANUOHHOI'O
YCUIINUTECIIA. OCHOBHBIE CXEMBI Ha OCHOBE OINCpalMOHHBIX yCHHHTeHeﬁ;

5. Hugposas snexkmponuxa

Hudposoe npencrasienue npeodpaszyeMoil nHpopMauuu U nudpossie kimour; KimroueBsie aeMeHTs Ha
OCHOBE TPaH3UCTOPOB; Y CTPOHCTBA aHANIOTO-IIU(POBOTO NPEO0OPaA30BAHNUS CUTHAJIOB;

6. Lugposvie unmezpanvhvie cxemovl

Jlormaeckue mnTerpanpabie cxembl TTJI. MOII normueckue cxemsl. LlndpoBeie WHTErpasbHBIE CXEMBI
OCTJI (ToKOBBIE KIIIOUH) U CXEMBI HHTETPAIbHON WHKeKIUOHHOH Joruku (VMJI).

7. @opmuposamenu CUcHAI08

I'eneparopsl 1 ¢opmupoBarenn ummynascoB. DopmupoBaTenn KOPOTKHX W JJIMHHBIX HMMITYJIbCOB
(omHOBHOpaTOp). ABTOKOJIEOATEHHBIE T€HEPATOPHI (MYIBTHBHOPATOPHI).



AHHOTAIUSA TUCIUIIIHHBI
IKonomuka u opeanuzauusa npouzeoocmea - b1.b.4

Legbl0 AMCUUILUIMHBI SIBJSIETCH OCBOCHHE 3HAHUH O BO3MOXKHOCTAX 3((HEKTUBHOTO
MCII0JIb30BaHUs IPOU3BO/ICTBEHHBIX PECYPCOB B YCIOBHUSAX COBPEMEHHOM PHIHOUHOM AKOHOMUKH, a
TaKXKe TIOJyYeHHE TEOPETHUYECKUX M TPHUKIATHBIX NPO()EeCCHOHAIBHBIX 3HAHUM M YMEHUH B
obmactu pa3BUTHA (OPM M METOAOB SKOHOMHUYECKOTO YIPABJICHUS MPEANPUATHEM B YCIOBHAX
PBIHOYHOM 3KOHOMMKHU.

Mecto aucuumimmabl B ctpykrype OOIL:

JluctumiimHa OTHOCUTCS K 0a30BOi yacTH OJI0Ka TUCIUIUIMH OCHOBHOU MpodeccnoHanbHON
obpazoBatensHOU porpammsl (OITOIT) mo npodunro Yrpasnenue u nHPOPMATHKA B TEXHUIECKUX
cucreMax Hampasienus 27.03.04 YopasieHue B TEXHMUECKMX cucTeMax. KoimuecTBO 3aueTHBIX
eIUHUIL — O.

Conep:xkaHue pa3aejioB. DKOHOMHUYECKHE TIOTPEOHOCTH ¥ JKOHOMHUYECKHE OJara.
DKOHOMHUYECKHE PEeCypChl, X XapakTepuctuka. lIpobGnema skoHOMHYeckoro BwiOOpa. Crpoc u
IpeIoKEeHHe. DJIacTUYHOCTh CcIpoca U npeiokeHus. Teopus Npou3BOACTBA. 3aTpaThl.
[TpousBoncTBeHHass ¢GyHKIMs W ee cBoiicTBa. M3okBaHThl. [loHSATHE BaJOBOTO, CPEIHETO U
npesienbHOro npoaykra. Kpussie BaoBoro, CpeJHero u NpeaesibHOro npoaykra Banosslie, cpennue
U npenenbHble 3aTpaThl. OnTumu3anus 3arpat. [loHaTHe SKOHOMUYECKUX U OyXTraJTepCKUX 3aTpar.
Teopust morpedutensckoro noeneHus. Knaccuduxanus peiakoB. CoBeplieHHas KOHKYPEHIIUS.
Mounononus. Onaurononus. MoHononucTuyeckass KOHKypeHuus. PoiHok. [lonsitue poiaka. YcioBus
ero Bo3HMKHOBeHMs. Kiaccudukanus psiHkoB. KoHkypeHuuss Ha pblHKE. OCHOBHBIE THIIBI
PBIHOYHBIX ~ CTPYKTYp:  COBEpILIE€HHAs  KOHKYPEHIMsSl,  MOHOIOJMS,  OJIUIONOJIUA U
MOHOIIOJIUCTUYECKasT KOHKypeHlus. CoBepieHHass KOHKypeHLMs. PpIHOK Tpyna u 3apaboTHas
wiata. Merosibl OLIEHKM TPYAOBBIX 3aTpaT M pacueT 3apadoTHOH mmiartbl. MoTHuBalMs NepcoHala.
O} PexTUBHOCTh MCTIONB30BAHMS TPYIOBBIX PeCypcoB. Pecypchl MpPOMBIIUIEHHOTO MPEIIpUSTHS.
OcHoBHBIE U OOOpOTHBIE CpEACTBA, MX oOleHKa. Kpyroobopor kanurtana. W3nepxku u
cebecTouMocTh Tpoaykiuu. OmnpeneneHue NMpuOBUIA M PEeHTAOCNBHOCTH Mpeanpusitus. OCHOBBI
ynpasiaeHuss npeanpustaeM. OpraHu3aloOHHas CTPYKTypa npennpusatus.  [IpuHIUIbI
OpraHM3alMi IPOU3BOACTBEHHOro mpouecca. IlponsBoncTBeHHeld nuki. HMHBecTHMIIMOHHBIE
npoekThl. [IpocThie KpUTEpHH OLIEHKH SKOHOMHUYECKOH 3P pekTUBHOCTH. MIHTerpanbHble KpuTepun
(buHaHCOBO-3KOHOMHYECKOH 3 PeKTUBHOCTH. MakposkoHOMHKa. CHcTeMa HallMOHAIBHBIX CUETOB.
MakposkoHoMHYecKass HeCTaOWIbHOCTh: Oe3paboTuia, HMHOIANMSA, HUKIMYHOCTh 3KOHOMHUKH.
Hanorosas cucrema. @uckaibHasg NOJUTHKA rocyaapcrsa. baHkoBckas cucTeMa M MOHETAapHas
NoJUTHKAa TrocynapcTta. Ilpoucxokienue, cymHocTh M (yHKIMH jeHer. IloHsThe W TUIBI
JICHEeXHBIX cucTeM. JleHexHble arperatel. baHkoBckas cucrema v ee ypoBHHU. LIeHTpanbHbIil 6aHK 1
ero gynkiun. Kommepueckre OaHKH U UX OTEpaIMH.

AHHOTAIUSA TUCHHUIINHBI
Kynvmyponozus - b1.B.O/].1

He.ﬂb AUCIHMUIIJIMHbI: HU3YUYCHUC OCHOBHBIX IIPUHIIMUIIOB (bYHKHI/IOHI/IPOBaHI/ISI n

SaKOHOMCpHOCTeﬁ Pa3BUTHA KYJIBTYPBI KaK LIEJIOCTHOM CUCTEMBI.



Mecto qucunniaunbl B cTpykrype OOIL: [{ucuunnuna «Kyaemyponocusa - b1.B.O/1.1»
OTHOCHUTCSI K BAapHaTUBHOM dacTu OJOKa JUCHMIUIMH OCHOBHOW  INpo(decCHOHAIbHON
obpazoBatensHO porpammsl (OITOIT) mo npodunro Yrpasnenue u nHPOPMATUKA B TEXHUIECKUX
cucremax Hampasiienus 27.03.04 YmnpapiieHue B TEXHUUECKUX cucTeMmax. KolndecTBO 3a4eTHBIX
equHur — 4.

Coaepxxanue pasgesnoB: IlpenMer u  CcTpyKTypa KyJbTYypOJIOTUYECKOTO  3HAHUSL.
Kynbryposnorus kak Hayka. BO3HMKHOBEHHE, pa3BUTHE, OCHOBHBIE IMPOOJIEMBI KYJIbTYPOJIOTHH.
3amaun M MeToAbl KyJabTyposioruu. Kynbryposornueckue KoHUENUuu U MKoubl. llonsThe
KYJIBTYpPBI B cUCTEME 0a30BbIX KaTEropuii COBpeMeHHOU ryManuTapuctuku. KyinbTypa kak cucrema
LIEHHOCTEH, ueanoB u HopM. CTpyKTypa KyabTypbl. DyHKIMH, HOPMBI U BUIBI KYJIbTYPHL. SI3BIK U
ObiTHE KynabTypbl. CeMHOTHKA KYNbTYPbl: OCHOBHBIE NPUHUMUIBI M pa3fesbl. 3HAK U CUMBOJ B
cucteMe KyinbTypbl. Mud B CTpyKType s3blKa KYyJIbTYpbhl. ApPXETHUIIBI U HX POJIb B MHUPOBOM
KynbType. JlMHaMuka KyJIbTypbl: MPOLECCHl KYJIbTYPHBIX H3MEHEHUH, UX OOYCIOBJIEHHOCTh U
HanpaBleHHOCTb. KynbTypHO-UCTOpUYECKHE SMOXH. 3aKOHOMEPHOCTU pPa3BUTUSA KYJIbTYPBI.
Tunonoruss KynapTypbl. [IpyMHLIMIBI THUIIOJNIOTH3ALMKU KYJIBTYpPbl U OCHOBHBIE THIIOJIOIMUYECKHE
Monenu B KynbTyposioruu. llomudonus mMupoBoil KynbTypbl. KynbTypHble MHUPBI M MHPOBBIE
PENIUTUH: PEeIUTHOo3HO-KOH(ECCHOHANIBHBIE THUIBI KYJAbTYPBl. DByAIUCTCKUNA THUO KYJIBTYpHI.
XpUCTHAHCKUI TUN KyIbTYpbl. MycynbMaHCKUH THN KyJabTyphl. 3amax U BocTok Kak
COLIMOKYJITYPHBIE TApaIUrMbl U KyJbTypHbIE MUpHI. Pervonanbuble KynbTypsl. Poccust B nuanore
KyJIbTyp. JIOMHHAHTBI KyJIbTypHOTo pa3BuTus Poccun. B3zaumoneiicteue kyneTyp. Ilaptukymnspusm
U YHUBEPCAINU3M B pUI0COPUU KYIbTYphl. AKKYJIbTYpalys: BUAbL, TUIBI U popMbl. [1obanu3anus

WIM MYJIbTUKYJIBTYpaJI3M: HOBBIE BBI30BBI U COBPEMEHHAsi MUPOBas KyabTypa. [Ipobnema nuanora

KYJIBTYP.

AHHOTa]_[I/ISI AUCHUITIMNHBI

Memponozusn u uzmepumenvnan mexuuka - b1.b.14
Heab ocBoeHUsT AUCUMILIMHBI - U3YYECHUE METPOJIOTUH U DIIEKTPOUIMEPUTEIILHON TEXHUKH JUIS
MOCJIETYIOLIErO TPUMEHEHHUS] B IIPAKTUYECKOM JESITEIBHOCTH.
MecTto aucuumimmabl B ctpykrype OOII:
Hucnuniuna «MetpoJsiorusi 1 usMeputenabHas Texnuka - b1.B.14» otHocutcs k 6a30Boii yacTu
O50Kka JUCIMIUIMH OCHOBHOM mpodeccuoHanbHOi obpazoBarenbHoi nporpammsl (OITOIT) mo
npodumto YmpasieHue U HMHPOpMATHKAa B TEXHUYECKMX cHcTeMax Harpasienus 27.03.04
VYnpaBieHue B TEXHUUECKUX crcTeMax. KoarmuecTBo 3a4eTHBIX eJMHULL — 3.
Conep:xaHue pa3iesioB:
OOume moHATUS MeTposiornu. TepMuHbl M ompeneneHus. IlorpemrHocty u3Mmepenuit. OOmas
XapaKTepUCTHKA aHAJOTOBBIX JJIEKTPOU3MEPUTENBHBIX YCTpOHMCTB. OOmas XapakTepuCTHKa
IU(PPOBBIX 3JIEKTPOU3MEPUTENBHBIX YCTpOMCTB. M3mepenne TokoB M HampspkeHuil. M3mepenue
[IapaMeTpOB LEMEd ITOCTOSSHHOTO M IEPEMEHHOTO TOKa. l3MepeHue MOIMHOCTH M SHEPIHH.
HccnenoBanue (opMbl CUTHANOB. MI3MepeHne 4acTOThI U yIiia caBura ¢as.



AHHOTaIII/Iﬂ AUCHUITJINHBI
Muposvie yusunuzauuu, punocogpuu u kynomypot - 61.B.J/[B.1.3

Heap aucuMmiInHbl: (GOPMUPOBAHHE IIETOCTHON KAPTHUHBI ~ OCHOBHBIX JOCTH)KCHHU
MHPOBOTr0 [IUBUJIU3ALMOHHOIO ONbITA PA3BUTHS YEJIOBEKA.

Mecto aucummiimabl B crpykrype OOIl: [lucuunnuna «Mupoevie uusunuzauuu,
¢unocogpuu u xkyromyper - B1.B./[B.1.3» OTHOCUTCS K BapHaTUBHON YacTH IO BBIOOpY OJIOKa
JUCITUTIMH OCHOBHOW Tpod)eccCHOoHaIbHOM obOpazoBarenbHoi mporpammel (OITOIT) mo mpoduiio
VYrpasienue u uHPOpPMATHKAa B TEXHHUYECKUX cHcTemax HampasieHus 27.03.04 VYmpapieHnue B
TEXHUUYECKUX cucteMax. KoanuecTBo 3a4eTHBIX eAuHHUIIL - 4.

Conepxanne pasnenoB: Kareropusi «mBWiIM3aiyshy M mpoOiieMa BapHUATUBHOCTH €€
noHuManus. Vicropuorpadust n3ydeHus] MUBIIIM3AIMOHHOTO TIOJX0/a K OCMBICIICHHIO HCTOPHUIECKOTO
npotuecca. Llenu u 3agaun Kypca ¢ Mo3uLnii ryMaHUTapu3alii HHXKeHepHoro oOpa3zoBanus. [Ipobrnema
BO3HMKHOBEHUS YEJIOBEUECKON UBWIIM3ALMU. YeI0BEK, €ro MEHTAIUTET U COLMATIbHOE NTOBEJICHUE KaK
METOJIOJIOTHYECKAss OCHOBA M3Y4YEHMS UMBHIM3auuid. KpU3uChl IMBWINM3ALMI, MEXAHU3M HUX CMEHBI.
MarepuanbHble OCHOBBI UCTOPUYECKOTO MHOT000pa3us uuBuiIM3anui. Tunbl nuBuiansauuii. Teopuu
CTaIMAIBHOTO U JIOKAJBHOIO Pa3BUTHUA. MUpPOBBIE U JIOKAIbHbIE LMBUIM3ALMM, AUHAMUKA HX
B3auMoziercTBus. CynepumBmimzaunu «BocTtok» u «3amag»: COLMOKYJIBTYpHAsl XapaKTEpPUCTHKA.
[1epBOOBITHOCTh W CTAQHOBJIECHHE LMBUIM3AIMOHHOTO IIyTH pa3BUTHUsA 4YeJOBeuecTBa. PaHHue
nuBmm3anuu Bocroka: Meconoramus n Eruner. I'peko-puMckasi aHTHIHOCTh — KOJIBIOENb 3araHoi
nuBmwm3anuu. OcoOeHHOCTH TreHe3nca IuBWwIM3anuid Bocroka. BocTouHass Mopaens CTaHOBIICHHS
deomanbHbIx oTHOWmIeHWH. llukiandyeckuit xapakTep pa3BUTHS BOCTOYHBIX LUBHIM3aUid. Pomb
KO4EBHUKOB. EBponeiickast sKkCaHcusl M MOCIEICTBUS KOJOHUAIBHBIX 3aXBAaTOB B MPOLIECCE PA3BUTHS
nuBwm3zanmii Boctoka. [{uBmimmzanus cpenHeBEeKOBOro 3amajga W BU3AHTUHCKUN MHUP: OCHOBHBIC
IEHHOCTH. BOCTOYHBIE TMBWIM3AIMU: BO3HUKHOBEHHE, OJBOJIOIHS, OCOOCHHOCTH KYJIBTYPHOTO
pasButus. EBponma nHa mopore HoBoro Bpemenu: Bospoxnenue, Pedopmarms, IIpocsemienue.
WupycrpuaneHas nuBwim3anus 3anaga U Bocroka: craHoBienue u passutue. [loctunayctpuaisHoe
0O0IIIeCTBO: CTAaHOBJICHHE, TPOOIEMBI HCTOPUKO-KYJIBTYPHOTO Pa3BUTHS, TMEPCHEKTHBBL. Poccuiickas
MOJIeNTb ITMBMWJIM3AIIMOHHOTO pa3BuThs. [Ipobrema cyObeKkTa WHHOBAIIMOHHO-IEMOKPATUIECKOM

MOJIEpHU3aLIMK COBpeMeHHOM Poccun.

AHHOTAIMA TUCIHHUILINHBI

Huocmpannwtit azvik (nemeykuit) - b1.b.1

He.]'lb OCBOCHHUSA NUCUMILIMHBI. U3YYCHHUEC I'PAMMATHYCCKOTO CTPOSI HHOCTPAHHOI'O s3bIKA U
JICKCUKH O6H.[€TCXHI/I‘I€CKOI>1 HaITpaBJICHHOCTH.



Mecto nmucuumiimebl B crpykrype OOIL: [luctumniiaa oTHOCHTCS K 6a30BOi yacTH 010Ka
JTUCIUATIIINH OCHOBHOM TpodeccroHanbHoi oOpa3oBarenbHOil nmporpammbl (OITOIT) mo mpodrto
VYnpasienue u MHPOpPMATUKAa B TEXHUYECKHX cucTemax HampasieHus 27.03.04 Ympasnenue B
TeXHUUYECKUX cucteMax. KoanuecTBo 3aueTHbIX eauHUIl - 6.

Conep:xxanue pasaenoB. 1 cemecrp. BcnomoratensHbie riarosisl  haben;  sein;
werden.YrotpebiaeHne U CIpsHKCHHE BCIIOMOTATEIbHBIX IJIarojoB. YIMOTPEOJCHHE U CIPSDKCHHE
MOJJIbHBIX T1arosioB. OCHOBHBIE ()OPMBI MOJATIBHBIX TJIarojioB. MojansHbIe r1aroisl B Prasens u
Prateritum. Cuctema BpeMeHHBIX OpPM B HEMeEIKOM si3bike. Bpemennbie hopmbr AKtiv. Crpsokenue
CHJIBHBIX M Cla0BbIX TJIArojoB BO BceX BpeMeHHBIX (opmax AKtiv. Bce Buabl nmpuaaToYHbIX
MpeJIOKEHUH, MPUAATOUHbIE TPEUIOKEHHS TONOJHUTENbHbIC, 167U, BPEMEHU, MECTa, CJIEJICTBUS.
[Tpunarounsie MpenIoKEeHUsl YCIOBHBIE COIO3HBIE U Oeccoro3Hble. [1opsaok cIoB B MpUAATOYHBIX
npeanoxkeHusx. Passiv- crpamarenbHbiii  3amor. OOpa3oBaHHME MAcCHBa, BPEMEHHbBIC (DOPMBI.
NHGUHUTUB MacCHB ¢ MOJAIBHBIMH TJIarojiaMu. YTOTpeOJIeHHE U TpaBUiIa EepeBoa, IPHUMEHEHHE
B TEXHHYECKOM jureparype. besmuunsiii maccuB. Ycrueie Tembl Mein Lebenslauf. Das Studium.
Meine Heimstadt. 2 cemectp: Omnpenenenne HHOUHUTHBHOM rpymmbl. [lpaBuia mepeBoja
UHGUHUTUBHON Tpymibl. MHOHUHATHBHBIE 000pOTHI ¢ UM...zZU, Statt...zu, ohne...zu. IlpaBuia ux
nepesojga. MogansHble KoHCTpyKinu haben + zu+ Infinitiv, sein + zu + Infinitiv , sich lassen +
Infinitiv, ymorpeGiieHHe STHUX KOHCTPYKIMHA, OCOOCHHOCTH ymOTpeOJieHHss | IepeBoja.
Mecronmenne €S u ero ¢ynkuuu. llpumuactme: Ilpuuactue | m mpuuactme |l B kadectse
onpezeneHusi. PacrpocTpaHeHHOE Ompe/eNeHrne, KOHCTPYKIHS PacpoCTPaHEHHOTO OMpeeNeHusl,
npasuia nepeBoga. O6ocobneHnble mpuyacTHbie 000poThl. [IpudacTHbIil 000poT ¢ mpuyactuem | u
npudactueM |l, mpaBuina nepesoga. MHOTO(YHKIIMOHATBHOCTH Jiekcuueckux eaunuil. Konjunktiv,
pasnuunble QyHKIMHA ynorpebinenus.Konjunktiv B TexHudeckod suTeparype. YCTHBIE TEMbI
Deutschland und deutschsprachige Lander. Mein Arbeitstag. Meine freie Zeit.

AHHOTaHI/IH JAUCHUITJIMHBI
Hnocmpannwiit azvik (ppanuysckuir) - b1.b.1

Hegb AMCHUIUIMHBI: W3yYE€HUE TPAMMATHUECKOTO CTPOS MHOCTPAHHOTO SI3bIKA W JIGKCUKU
00I11eTeXHNYECKOH HaIlPaBIECHHOCTH.

Mecto mucuuniaunbl B cTpykrype OOII: [lucuumrbaa oTHOcUTCs K 6a30BOM yacTu Oj0Ka
JUMCLUIUIMH OCHOBHOM mpodeccuoHanbHol oOpa3oBarenbHoil nporpamMmel (OITOIT) mo mpoduito
VYrpasnenne M uH(poOpMaThKa B TEXHMUECKHUX cucTteMax HampasieHus 27.03.04 Vmpasnenue B
TEXHUYECKUX cucTemax. KonndyecTBo 3aueTHbBIX eAUHUL] — 6.

Conep:xxanue paszgenoB: [maron. Tumbl copspkeHus. M3bsBUTENbHOE HAKIOHEHHE.
[TonoxurensHas 1 oTpuuarenbHas (opma raarona. [loenurensHoe HakiIoHeHHe. OOpa3oBaHUEe U
ynotpebienue Bpemen Présent de lindicatif, Futur Simple, Futur immédiat, Future dans le passé,
Pass¢ composé, Passé¢ simple, Imparfait, Plus-que-Parfait, Pass¢ immédiat YmnorpeGnenue
TJIarOJIOB, CIHPSTAIONIMXCS C TJarojoM étre B CIIOKHBIX BpeMeHax. CorjacoBaHHe BpEMEH
U3bSBUTEJILHOTO HAaKJIOHeHMs. YcTHas Tema: Ma famille. AxtuBHas u maccuBHas ¢opma riarosna.
Ynorpebnenue mpensoroB «par», «de». ChopspkeHue rinarosioB B maccuBHou (opme. Adjectif
«certainy. YctHas Tema: Mes études. Participe passé, participe présent, participe passé
composé,gérondif, Adjectif verbal. Ycrnas tema: Ma journée de travail. YcioBHOe HakJIOHEHHE.
Ob6pazoBanue u ynorpebnenue Conditionnel Présent. O6pa3oBanue u ynorpediaenue Conditionnel
Passé. Ynorpe6nenue Bpemen Conditionnel mocne coro3a «si». YcTHas TeMa: Ma journée de repos.
Construction participe. Proposition participe absolue. Proposition infinitive. Infinitif passé.
Pronoms indefinis et demonstratifs. OrpanuuurtenabHbIe O00OPOTHI «NE...que». Y CHIUTEIbHBIC
000poTHI «c’est...qui; ¢’est...que, ce sont...qui, ce sont ...que». YcrHas Tema: Paris. O6pa3zoBanue
u yrnotpebienne Subjonctif présent, Subjonctif passé. Pronom relatif simple Pronoms relatifs-
objets. Pronoms relatifs composés «lequel», «duquel», «auquel». «Y» — pronom et adverbe. «En» —
pronom et adverbe. Ycrnas tema: La France.



